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Abstract 



A delay circuit (300) comprises a plurality of interpolators (300a) connected in cascade. Each of the Interpolators 
(300a) receives a reference clock signal and a clock signal output from the preceding interpolator (300a). One of the 
interpolators (300a) generates a clock signal whose transition edge is between the transition edge of the reference 
clock signal and the transition edge of the clock signal. The subsequent interpolators (300a) operate as delay 
stages, thereby generating a delayed clock signal delaying from the reference clock signal by a predetermined time. 
With such a delay circuit, it Is po ssible to make smaller the minimum unit of a delay adjustment to the delayed clock 

signal by using the interpolators. I 
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[4#m»*0«|i] ■ '^^ 

C3II*3B 1 ] - i D ^ <t ftftfS*^ 6 <D □ y i7 

KtuTWif^^-a-, ' " 

ife ^ -It * MiW *fT 5 *!l^lsIgS't%«)t /t'ii 
T. •■• ' 

ttmmmzit:>cT±fSi-r:jb^^m^^^t^mm 

fSil®;? D yi7mno)^^ftif><^f^^i^ a'.y{;mnt 1/ 

^- i V i ■'%:!:! j 



T. 
[0 0 0 1] 

I T^^ffl■r-5)rtgi5^7D>yi7^t#$^1.sui7D.;/i'^I#^rlKIMll 

S-B:*DLL'(DelayLocked Loop) |HlfS«:tS«U/i¥3l«t'-* 
[0 0 0 2] 

[«tjfeffltt«] ifuyi;mm^<n^m»Mmm^iiL 

i T, SDRAM (Synchronous DRAM) . DOR-SORAM (Double D 
■ ata Rale-Synchronous DRAM) ^d<*n6IXTt»*. CO) 

; a©^i£^(*:^iai5igs-c«, ^gi5*^6«t$&$n*i7p.v5' 
: mmzmmiyXjHWim^^mi^^^^ 7'-^<r>xmfj^ 

I ^^tii:h^—S'iZit. ^y'f}L<DU^V'<7t>V\Z{m 

Jits.' 5ai#. »f^^ift»*<!00IIH2*ieA*SDRAM: DDR-S'^ 
DRAM;5^M%^nT*sO. JiE:^*i-tt. fmX^UK 

(0 0 0 3] c:©<fc^^j:;^+a.-Srigil^-r*«:»6JDLL ' 
@!S«^«b}tiii»«i:JfeaiHl!S*tPfl58*nTt^S. 'DLL" • • 

f.c^Sipi' a -v i7{t#lcJtUTm5£®{4*BS:iKII6T-5lsl 
!S-C*D, t5iJA«. 0 - 1 12 18 2^ii«l:i 

*^<ri 7 7-1' >fflaSIsI»i: S:fll;tfcDLL0?S*^tl3l$n. : 

to. i?iWfici*i«»i^p>yi'm^<otS6^f cs^y^') ' 

[0 0 0 4] 0 7 2tt. *m8BAfC<fcDffi*$n}^c:DLL ' ' 

mi 2\z7ikvrzBmt, *fc'tta-t?«;^ti.n dro-'j^ 
p i^mmziu'&^^t^m^^ ^yi^ 2 1 . 

^^'J-t;l'l?*^5Sl*iliSn?»x-^^^DATAS:f»3f«^ 
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START&±fi!c-rSM*&«^5B±885 i?&iiSA.TI/^2.; o u ) 
[0,0 0 5] il3fi'P-v^^^gC2tt. ,^ 7^^5158® -v 

izyy hy'^y) -r-5« . ■. ; , ,-. ^ v: . v i l (! i) 1 
[ 0. 0. 0, 6 ] . 7 T.-f >^^ii3ilHl?8 7,tt.-;51)Sll#fH©S 

»&ti)!jn ('>7 h7->:0.:*fefi«'>.(->7hy'7»,.iii 
y y pj^mmm^ 6 (ommmi^ m^(ommmBi <t c i 

:*c^< $*aTt^4i. .... : , ! i , !..■.:■! .ti 

CO 0 0 7] <ifflft!liflgB4«.,^i-^?8§8,., 9 t.>.m;'3Aj 
y 7r 3 (t«ffl6i^t^'5-tB*-''{y77, 1 .0 t.-,A*Ay,.\ 
7 r 1 t^flS/iy 5-A:'3A-'y 7 7, 1 1 <!:. i 77.ffiffl{t -, 
$S8§1 2ii, yy'Mmmm^^,i.'3t.i.:y7<'>iiLmit:, 
1 4 1. 7 7 -f >iiiS$iJffli©IS 1 5 ©3a:IS^lHl-.i 
^1 6 ^. ^fk^mmn 1 7 ^; DLLft!l^@SS.1.8^«. } 
! •• •, a' ir.:!'.'-: V ■•: V « .-;■.;;.) 

(0 0 0 8)^m?S8\i, ff^^i7u>i,i;mmzimm'i&^ 
^st.t:i^m\^x\Hmi'cl>^{/m^/^m^±fS^^>,^.yyi<L ... 

♦Btt«88 1 2 * J: T-f. :^,tt«H:«88.1;4 Cttl*>Ti , 
ZCX, i^ ayi7m^/cam<^. V" »iv ,;5^P,y 

•y77 1 0HtiJ:^LTti*.;5i-MS8, 9 05^J-J^^tt.. ) 
0I|>L«4^^CD 1 Ir^nXV^S.. .^ny.i'fi^ICLK; flCLK:^ 

[0 0 0 9] ys-tfi:^A''y7 7 1 0 e.ttJ:^$n/t<i , 
^5-A:^/l-;/-7 7cl .1 lw«^*&$.ni^gi5i'P«;'.i'j 
m^DICLKt UT5 7,fi:ffiJt«B 1' 2 * J:t^7 r.^f 
fflJt^Sl 4JCUi:^^5nXV^*i .,:.| :,iuMU-,.ix;,v.l\.h- 

[0 0 10] 6«..i7.7a}g®n«piHiss6,.. 
8S 1 6 «. .7 7 '5ia5ais.iHi?&.6 oasg): i s^i-oasi^ . 

Hi!**. 7 7-f>pI2EjIffilsl8S7(Z>|Biai>lc*aaT«*^^ 



[ 0 0 1 .1 ] ©«c«iaiHi!S i7\t, 7 7-f >?jiEas0 j 

€n» :*-wx-7n-ew/ *J:Vy>^'.7a-(g^.-,. 
UF*tB;'j-r-5*8^*^l^'l^«'^^« DLLWfflllelK,! Stt/,';',', 
7 7{Sl:ffiltKS 1 2 tJ^ 6.«![ffl-Sm^JSTR* Stt. , giSCijj 
^mm^l 7 5&^&:^-A-7P-(tm 7>y7P- 

mwim:tj UTtis. DLL$«iJiii2i?s 18 it. . -fiffi-ifem , ) 
mm^si^nmaiith, siR«^s2*stt^bt.*«fi^.*i - r 

^UTViS. .DLL*iJi3lHlKl:8«. 7 7-f'>{4ffi ,",v* 

ittaisg 1 4 (Dii!ifp^ici3i,iT. ^r^'i-y o~{§^o¥.t:^,l, 

^\-fftttiZ. 77(affl]t«S 1*2 C->7 h7y,yjiV,ss 
UP*tH*U. 7>^7D-m*UF*S»tfct^»C, 77, 
ttffltfcfeSl 2 fc->7 h^^C7><i^D0WN*m:'3i-s«ffii-:. 

i&WUTt^S. .,;;:!itLl ■ ! ■• i <• ' (Ml) 

(0 0121 97fikffljtttsi 2«. «tt{b*nfca!« ... 

ff^DicLK<i:©<4ffl^£jt«b. . A^ts^'&y ymmum I 
lEi^ 1 3 \zm:hir^m^x$>^o .y^ym^it^Ul i-y ^ 

©fifcffi^t-aUfct ^trffiffi-ifeM^JSTR^Sttfbt* 5- < 
(Sfllt. ->7 H7-y/«#0P*SWc<!:€l'77iI^iS;-) 
iglHl8S6 S:->7 h^y T^-rSftlffii. ->7 h^f^>«f ) 
D0WN*Sttfct#.Jw77WgaKleia6 «ri^7 h;J^'^>;. 

7 7?rkiisiHia 6^'>7 h 7 y y^j^fcrX 1. 

[0 0 1 31 77a3giM!»@8S.l 3tt. 7 7«S:ffitfctt8» . 

1 2T(©tfcl!iJiS*(tScft^T, 5 7^IESJgIal!S6S:>' i 

7h7-v7'.: '^yhyoyvmrn^nm^rn'm-r^mm^^ 

i/O'y ir«miCLK©ta:ffi*frtlW^ P y i'^^/CLKicO^i."' 
mtaL, p.i/ i; jl4DICLKOfi:ffl)i^l^S5i7 p.y ^Tj^'^^J 

mik»^ 1 o«iJ>-r^. ; ' , , .. ,, I 

(00,141 7i7,'r>if4ffltt«3S' 1 4 ffittibSnit ..| 

•y i'^f ^/cLKi t * tt« L, vc^m^^y 7 -f^, , 

jliS«11»lsI8S 1 5Hia:/7-r*lslI?ST*4.' 77^'>jaM. j 

M{fl)iHi8S 1, 5 7 7 -f ^k^iitejii 1 4 x<6\t¥i^ik\, 

frS::Jt/>T. 7 7^ >"i^S®lslK7«:->7 HTvT'. ,' 
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CLK 1 LT jgnx li-5«^'litt'.*SJ5 ^©SlK " 

1 oj)*;i>-r-5. *fc:. y7^>mi&mmmi&i'5' 

'J-fey hii^MINSSit^t't^'tr. :7 r-f'>^^ii ' • 

(0 0 1 5] mmmn^±?^5\iX^mi7ay^mnK--i 

LK?&Stt. M'J6<I^STT«:tii:^LTl/»5. 'J -fe -i/HS^/ • ■ 
RESETroflll^lfiJJr. F^SPi^PytJ^M^^ICLKOS-STTJ^O • 
l'I»IJ«UTWi^«^STT*»tt<fcr«Ill!8iT»S. ilS 

<&fflWfiroiWWtt. 0-try>«^/RESETro«|^CJ:OM'i i 

iasn^. ' ■ •■ ' ■ 

[0 0 16] y.T-yzTs 1 -eii«a»}ia^d<ff 6n " 
5. 0 7 2 UfcgijSissiHiK i 6 it: ^y-si^MM '• 
ia?s 6 (omkm i is^f ® 7 r -f i^^sgas ' 

[0 0 1 7] 'A\Z, 7.x<«/^S 2i)^ib7.7-'v:^S5-W 

4 ^j-o 1 iciag-r 5. 8 «. ' f^mif o y i7mnK 
LK^sit, ^ml'rc^^^i^'ay^m^/cmi:m:h■r^ ■ 

l/fcrtaii^ b^yi^ {i^ICLK3€:ffi;^-r*;<''- ' " 
[ObiS) Tir-'V/S 3IC*5V^T; ^7fi:fflit«lli - 
2 tt. ^ uyi; inn/cm t F^SSi^'a^y if m^DICLK' ' 

msb-r ■5. c: t # J '*7 T >fi:'feit«iS i '4 (i. 

tmm 1 2Tit<sufcp{i^0&ffi7i<-ai/fc<!:^{ci'^ 

^ffl-a<i%jSTR=^feii{i:^-5!l' DLLfiilPlHigS 1 8 5 
effl-Sm'^ JSTR'# Sti^'T)SD?m^S'l Sr^^fSi* -ft U,-: 11 

tC3BffTt-5, 7 7ttffiJtlSS 1 '2 Tjt«L.jt:'Mft^©^ ■ 



10 0 191 5 »C*Jt^T; 7 7SiMSIHffllEI«i : i 

1 3«. 7 7^fflit*JISl 2«ltfe^iK^JCftCi;T.7 7^ M, 

^@®iHi?S6S:->7 H7'v7'*zt«->7 hy';7>u. js l!.,• 
\Z»nri>, ; • • •• i • • • . ■ 
[0 0 2 0] '^\Z. X'rV/SQiS^^T.T-y-fS I 5 l/.i- 
r. 57nIieJISIl!S6. 7T'f >flrjSJi®lHl!»7€'fieJ 
fflL;;fe^ifti)3S*nf*5ns. *-r, 7^5 6 friJ^ifij 

■ 7 T-r >^t«Jt«s 1 4 «> p^mi^ayif m^/cim k 

7Pif5asiai!S 6 \t: MRmmwf^mmt^Sii-f.. wi n 

[0 0 2 1] Xx-y:/S7ICt3l»T. 7 7'r>^fflH:fei> 

ail 4 -eit« u /::i^ffi^<Dfi:ffl7jt-a l jt: .t # »c n.< • iM i 
Ptt, Pit;f;^xy :/s 6 fi^ff -rs.- J^SSJ^ p y ^'{S^ 

a 5/ i'ft^DICLKcOeffi^tl^qSPd^ p i?«^/CLKl<Ofit \ 

^fT"f*. ■ . !;■••:•■ ■■ • •; • ' .i- . ! • ..V if' 
[0 0 2 2] Xxy 8 {r^Jt^T. g^gC^JtilsISS 1 7 • 
li. gJIScii^Jl tS:*:gi:iB:m^J2<l:&Jt«t-r*. ©Sit ' 

7&<!65.St*il»r^rn.' fMWfi, Xxy::^S 1 OJc^sffr- v 
[0 0 2 31 ;^T-?/::^S9ic*ji>T. y 7 -f >'Mmmm..i 

@!S 1 5 tt, 7 7 >pI^iiJfflHl?S 7 ^ 1 ik'yy V 7 vQ 
:/U t^a5i7Pyi7m^ICLK2©^tB&jl6-li--5. X't^ ] 
«yyS 1 OIC*l,»T. ©a«ffi@8Sl 7tt. ::f-A-7 
P-{t#OF*tB*t-«. DLL«flffll0?S 1 814, 

7P-^fWS:SltT. ->7 hT-y7'm^UPSrai:^-r ' ' 

7 7{44ait«^g8 1 2 tt. '^yhTy ym^opssit- 

T. 7 7 nrajasiHiJS e * 1 gs:->7 h t y u -t -y :. 

[0-0 2 4] Xx-V^S 1 HC*5I/»T. 77-r>iSSiftl 
H^dl^ 1 5 «. U-ty hm^MINSrSVtT, 7 7 -f >*r., 1 

.;;:^S9. SI iS^ffUfc^. ftdWi, mtfX'rvZf 
Set^frT?). • ' : ..1, ..ri 

[0 0 2 ^y--)5. ax'^ys 1 2lC4i5l^T. gi»:«i{13 • 
7tt. iiftm<fIl*<a'hM'efeS*^t'o*^€:iifl'< .! 

•v:;^S 1 3ll43V^Tx •7 7'f >S55*ilfflllil2Sl 5(i. 7 : 
7'f>^^aiSlHl!S7£l©->7h5^C>U. rtWi^P 



•yi'ft^icmofitt .... .... .. 

[0 0 2 6] yS 1 4 (C*5l^T. ::f5SC^tt50!S 1 1 v 

7 7>:$^-70— <iW*tti:^-r^..DLL*iI?J|llHl?S :; iii 

>{i^DOWN^£SltT. yy^^mm^n 6 <£r 1 g:'>7 
hy'>>L, -ty hffl^MAX&ffi:'3-r5.' Xv-^J'yS 1 .: .;. 
5 {C:431»T. 7 y-f ^JlSI&JfflliHl^S 1 5 tt..; -fe-xhii^i 
MAX^SltT. 7 7 < >Bia!®31ilsI!S 7 0ajSR<©fiS» \ . ! 
»««:^»caS»E"r«. '. ..V .•.{.iu'.Vi,i.-..>. 

[0 0 2 7] T^v-j^^ 1 3s S-l,5?&llfTUfc^.-,$!l.:; 
iBltt. X y S 6 l3^fT-r ^ UTC. ;; 7 7 -f , > , . 

Jf WIlBlalSS 1 3(c<t^^:*:**■'J'i^4fflSBS^:^T.•^fc^.^7; ;; 

[0 0 2 8] Bi7.4«, ^mmmm<o^wjimno^^. 

S >^$^LTV>5. 07;4:Tli,i..fi*B2SS*<fTt>n,iU., 
f^aUi^ D y ir<i#/CLKl tl^SSi? P y i'm^DICLKtOft 

U-ky h«^/RESET;5<i5?l^$nL l/'^JUtrfj:^/;^, •.: 

S (07 4(a)) . |*!»i?P»vi'<i^ICLKtt. i7D«>ir.i] 
m^CLK<?53i-&±*^O*'>^0 7 2lr^L/fcA:^A'y77 

(W) . f^may.pinmcim. ^)-j^s§8.jcj;o.4». - 
0 i^j-jg^ti. 5)-ras88©jia«fWT2fc*jtiinfcrtaB..., 

!7Vy ^m#/CLKl i tTtB;'j$n-5 ! (0 7.^4 (c) ) . . . 1*1 
0 7!>^ ^ iiS i' o «y ^ ±fiS;8B 2 OSffiPf WT 3 /^Ita j; 

(07 4(d)) „[^mi/ayi/mmcvii2.A 
s . (0 7 4 (e) ). 8 .b '^.<om&mmT,2}i: -y 

8l52©a)ffiB#fBJT3i:^L<;S:S (07 4 (0) j.jrtgp j 

n>y^m^DICLK<!:UTta:^$n-5.i(0 7 4-(g)) . a®; 
BffKlT 4 «. A:^a*^> 7 7 1 *iJ;t^tb::'3A-> 7 7 3 coa^. 

(0 0 2 91 U>!:*«oTv.l^S6i'a.-y.i?{i^/CLKltrt i 

655' a y i^fS^/CLKl<0*i^j« ; (=^ p y i^«**CLKO 2... 
raiW) tt. affie7 Py.i^4l«ai520g®l^raTj3<!:,- Ai 
:^/X'y 7 7' 1 ^Jjt^Hi^V'? 7.7. 3 0aJSI^MTi4 t.(D.c 
^BttlfOl^lI^C'S (07 4 (h)) i CO^imiHT 3 + v- 
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{g-^D0UT7jt|li;^$n?.P?[BIt|^--Cfe-5. dOia^.i 

i^/^y 7 7.3 ji^ e. ta ;'j s m:^T^- m ^DOiiT«ftv.ffl ,. ^ | 

tt, P y m^CLK«>(ilrffltC-i!(-r « .(07 4 (i) ) .. V 
[0.0 3 0)..; .'. • . . . I J i; o) 

tfc7P-5"r-H©:^ry7^s 8. s 1 2{ii5(.>;c.,,..;, 

T*< 0 ^ 0 J t*»Jltt .«fcffi«!l9PSI5 4 tt. j-^-n^;. , , 
n,;y^xy y'S l 0, .S .l l:foJ:tJ?X.5^>y:/S 1,4. vSv. j, 
1 S^Hfr-r-S. ;^X'y7^S 1 0, ^" 

XT-y-y^S 1 0> ,S 1.105MS. Js.kO^Xr-yi^^S.l j , , 

4 .vS.i 5 offiSfi.. F^spi? □ y i^mmciu^i^ i<f^;u e 

T. , 7 7 pJ^aJSia^ 6 (D>'7 M)!lf^43ckt)^7.7 -f > »f . i.i 
^aJSlEl8S7 0-fe-y.h,vU-tr'y Mftf^tt. f^^&i^ ayif^ .^. 

[0.0 3 1] lyii^vm^i. ^oy{7m^^lmm^1Si^..,^^., 

mfSiist^m^ i6\t. 9 7 nTf^iSMiBiEs 6 <r>mk^ V 
0 1 gj:0asii#ia*«7 7'f,>pi^aisisi38 7 (ofsis^^ic j ' 

tt>, ^(so^ 7 pifsa»iii!S 6 roaffis© 1 ©roaasii^ J I 
uyi;mmcLmz\t. i^yf'pm^-t^^tm^^. ,. , 
[ 0 0 '3 2 i $ 6 \z! ±mvtt^mi^mnm^-^\tl' i> ^ 

^81 8 . . 9 lc<fc K>i^m Ltzi; O y i^m^^^ 7{4ffltt«' J 
8§ 1 i2 is J: Dt7 7 -f >^ffilt«[8ll 4 TJt^i UT 1.^4.;, , , 

{g;^*<«*&*n4«'&ictt. 7 7^sga®i5i8S6oa5s '; 

^^«:Tlf«t. ieilr^«i!feiec«)i^Py^^t^CLk7i«Wi^, 
$n««^{c, ,77ffl:«ik«IS 1 2 is J:i;7 7,-f >m 

1 4 (D&m^^^&iZfSi^, \ 

[0,0,3 3 ] MMf^mi><-^^tin.1koymmm 4 „ 

m (*fc«8©) imnikvitjm^}»t, '^mm&ft^'.] 
•y^.m^^sitv ^^f?uyi;^n^±Wi.ti>msm'^. 
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lHlSSi:&{aAZt*l:ffllffl6lHl?875«ISiesnTV»4. • i 1 

[0 0 34] c<D&:nmmm^-vit, ^mmmi&it, i 

0K*ft(l«tS. ■ ••. •.•.,,. ! hn r;.'.-vn^i\ 

[0 0 3 5] LA^L-;^j:*<e>. e:«>a<Dftfflg)!!eiBlSS-P 

•oft, • • - •' 

[0 0 3 6] ji3ffi$-l3-5^ayi^«^ ' 

[0 0 3 7] *5eW«D»jCDBWtt. 4fl:ffltt;IS[©liIft«iS ' 

[0 0 3 8]' ■ '■ - 'i- 

[SRffl^»f9lf 5rc:«>C)#^] 0 1 \ti 1 m'^L'' 

m^m 3 tiaiKo5gB^«>S2t!:iia*5^-r:^p -y d^^T*- 

[0 0 3 9] 1 ©)I5S|5J!S 3 0 d «v ia«S^KSi^F> ' 

3 0 0 a'li; S2pe7'D>y^ft^'i:Sfii3:fe«i[aiHl8S3 b'6 ' 
a *^ rtJ:^ S □ -y i7 m^i: *Si'^Xi»«.;; ftHWH 
?S3 0 0 a© Sipi^n'y'^^t^a)«l^Xf ' 
ifuy^ fI^<Dii#x >y i> t o"raii:ii#xV ' 
lifflO^? P ;y 5^m^5±fiKT5fi^fflSI3S|5!!StUX»f^ ' 

■r s. ^sffiiBSiass i b m.^mcymmm^ a o o a <o''5 ' 

{■^t^, "tvxJ a*>7D-yirft^^f,^)ti#faiinfc' 

CO o'4 0] i:(b®liSEiiS3 0 ■fflra@8l'3'o"o'' 
a ^ttiffl LxiijEij' p -y i?^i^©ffiaE^ra*<«BS$n* 



;7P<yi^<i^ro31)®li#PBl*t. *ga[J:<iiIl|ISX$^, IS*,; 
^2<D^^(4:^fIlsl%Xl^. ^m^ls]!83 0 2{^. Si v 
tJ!i^D-yir(t^®ttffitiiJSi'Pyi'^^<^ttffli*Hi. t » 

«ET5i mmrn^ a o 4 «. fi:ffi«;i4isi?sc^i.t«^*»c < 

S-:Ji^X, &«iW|5I!?S 3 0 0 a lrJt^ffl?8<£^-n-en4, 

tfcsjjigte a 0 0 iJMiai LxiijSi^ □ V i7m^(o&.m!.m 

(7)ifii$l7}<fTt)ns/i*. MDSSIwg/hm&^/h^ < X,#> >i 
iSit^^StiSroSipsi' P -y If ^*<fft*SS * ] 
n-5*J»«:«iai2lgSlc*5tiXt)«6^Hfi:ffi7>^ilS!lflsn. t iti.! 

> ■ .. : ■ •!'•'>■■,. ■ ■ ■ : . . :\ I . ■ ■■ iVl."! 

[0 04 1] 19*^ 3 (0-MigS(*:^«(eI*SXia. Wi»ls]^ d 

3 0 4fi, imit^<Dmfthmizimit^mn3 o 2<Djt,.u 
K«s*KfSi;xii3Si' p yi7mn(Dim^nm^t^, i . 

moss 3 0 4tt. W&i^Oyi7mnt&1$i^.Oyi/M I' 

mf u vy i/m^<oiSLn^mm9i-t^. m^i^ a -y i7m^.iU 
<DiSLnmm^ummt.WLmi!^t\zmfxnoztx. m'.n 

[0 0 4 2] m2u: ni:»y!^4^^zm:^msizt!im<Dr. 

fBB^WS*Ma*S^-ryP-yi'0X»-5. S»>1^iR4roi|i ,.1 
£]gIl@S&3 1 0^, l- l 

2 t . SJ?[sIK 3 1 4 1 » •IjiffiJtRlHlJS 3 1 6 SJtJI.ii 
lHl%3 1 8^«:«il^XV)^. £ii]S@ES3 101^. ISi^ . 
«Ei^$n>t1t»CDMrp1leISS3 0 0 a *«i;^XV^S. Sffi ■• 
PfllHiK 3 0 0 a «. SitSi' P 'y i'^i^tWgiofflMlEji^..:; 

3 0 0 a*»Stii:fJ$n«i^P'yi'm^t«^SttX<'^-5*-. i. 
ffiW0K3 0 0 a(Dlo«, mi$i^oy i;mn<r>m^3L,;, 
yi^ti^Uyi/ jf ^Oii;^X -y >^ t core^JcS^X -y p^i 

XiSf^t-S. fftffll«SliFK.kO«B!r«I!l®«iWlHl8S3 0 0 ^ 
a © -5 -^HTrjeRtt. flJfS*^ e. ffi;'? ^ d^ n >y (t^tc; >\ 
»L.XB»f^S#Pfliinfci7 P -y d7^g^S:ai»£-r-5 ffiSat v 
UX»»f^f-5; ^-UX. iiiSHJS 3 10 tt, S-ilii? P ; ; 

•y i^m^ji^ e M^ti^fwan/tiisi' p vi7im^±m.-t< 

[0 0 4 3] S'JSMIsIES 3 1 2 tt. P >y i'fSnc^ , 

v>'*w-rs«i[ffi®i'.D y jtsgisffifcjti ux. 

*fifc-r4*lif8I©PS3 12 a^«lf^X(^>^. a!R[El!&3,lj 
4«, iaklsI?S3 1 0 43j;ClfSiJjK3SlHlfS3 1 2*^6ai,: 
P V d?^t#£OVi-f tlA^*l*3«l8i? P y i'll.;, 
^i!:bXW;'jr«; aJtRHBSa 1 4tt. iiS38lHl.i 

iS3 '1<0 t343Jt5ftUg:{B'l*;fc«^g!:<tW©«f5tOffifai[yI!iS 
3 0 0 a*tttfflW58E0!St bXi!rf^bXi<i«.t^«r, ©1 
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TS. ; •,.:.;);,': ■. I --.is 

[0 0 4 4] ^fflit«Iil?S3 1 6«.;Si(S;?0'yi^<i:^,;i, 

T. ±jliff|HlK3 1 O:J3cfcCXii|ii}i0K3 l,2©#ffira i; 
300a. 312a fcJt^lS^l* mrSBSi|s.i' 

p yi;tmmmi7 □ i^m^t o&ffl.sr-S[3.-a-..2>ft!i. d 

^*fT^. . • . ; •• r I .-.ii :. , 

CO 0 4 5].cc:t. ©MiasSSrM^fiSAT^^^fc r, 

«>. £jijffiiBiK3 1 o(r>-mi<omm^^3 o o&^^.r 

3 0 0 a*<4ffiiS!IIIlItttUTi!if^$«.«t$. j-M.i 
giiJllSlsISS 3 1 2<^mi[sl^3 1 Z&'Si&i^m&m^ t I ; 
r^CltJi^^ilftgfCJa:*.. C0Zi*.imi[sISS3 1 2 aT [. 
fil:fflS:iBEL-nc*^e., ±jiMIalK3 1 O.OffiWIalS&SiO 
0 aj><^»)#il5n*.. ;irot#,jg!lRlsl!S3 1 4tt.A v, 

!53 0 0 a©^t)«AI^<7)JS^»*Sl±ft»'U. ;:<0ife«4',..v. 

5, •. ■ ■ y:.'.: 1. . 

[0 0 4 6] 5 0^mi^mimn-c\t...mwMm :, 

[n]^3 2 0(^, li{^ll^£^Sn}^1i£[(DWa1ls]!l3 2 0 a} 
&(iATV>-&. ^1/!^, im&lBlSSS 2 2(;l:.iie9!e[iiMlEl8S ■ 
3 2 0WWRfllHl?S3 2 0 a^SWS-r-5c:<i:-e,.,^5!S5SlHl,.ji 
!63 1 0;&J:r;giJil3El5lKg3 1 2 (C^(t$6'IAr^1(SfS3^;. 

0 oa; 3 1 2.&<Dm:kimm!Sit:.i&m{^.a.y{/mny 

0|jl!^1lHl!S 3 0 0 a (om:kmmmm=S:i^m^ a i'.'ft^; < 
(D4^<Dl (9 0* ) t!«llf-r5«^.:i4.t30lSrailI^,v 
3 0 0 a TS»^ a y i^m^O 1 ejWi}-«>fi:ffl*«WfiET . 

#■5. 1 o'i<z)-rnt3 7 0' <D-fni4ffl*f«cj 

^LV^its!). i:<D0iIT«. g<a4t?©iiKIfiI8S3 0;0,a,i; 

S. Ufc*<oT. iJ>/j:V^«iraiHl!S3 0 0 a-C«fll[J:,<ffi5 
*B*ai8ST#?>. : J • : -i ; • • { <i o o ] 

(0 0 4. 7] ; 1 • VI > ■ vi; i;iv:i-.j I V 

"6. lW*«l^J:^*Ug»*Ja3.lC^^L; 

CM0S:^n:fe7>ttfg«-i!fifflbT{| fi»l?ttfi DDR-SDRAMi:b ,. 

TJgfi5J$nTV>?>.: DDR-SDRAMtt.i -lE<Di|i^#X^ 'J 

^ 'J u 7 86fr tt; =t 'J -feJUS^-r * ^ 

DDR-SDRA.MI4. :^SB*^&fl^l^$n«ffl1«(Di' D^;/ 



[ 0 0 4 8 ) 0 3 tt. DDR-SDRAMl3*5lt^ ^O y^ mm , ; 
gR3 0*^UTI/^*i ^D-;/d?S4PSB3 Ott, B8jiSm4, j 
5S4Jg3 2. i'Dye^Ay77 3 4a, 3 4,b. iSJiE^f., - 
P5/i^±li)cSI53 7, n3'77 4 2. 4 4. fi£ffljt«gB4,.^4 
6.- 57/7r-f >Mi»g84 8v 77$i|pgB5 1..,,i?7A:j 
< VftllW 5 2,: *5.fct;D/A3 >A-:$' 5 3 SlSAT^VA il 

•5. \^y/yT-i>um^4 8,,yymmU5 i,.7r.s 

-f >i6iJSISI5 5 2 . *i<fctfl)/Aa 5 3 tt. @ I iZ : J 

^Lfcil1«IaI!S3 0 4fr*t;£:bT<r»?>. 
[00,4.9] W«im^fE^f§3 2tt. migiiZ:^±im 

a5T7fE4-rsU-fe-y>(i.#/RESET©*fi&tt{b«SJJ. i9r 

ab-S. d^py i7A.y 7r 3.4 a, 3 4 btt.. * l<> h.5 , V; 
7r-.S!«iSi!;iS<@lHl!Slc:<fc O^lfiE^nrir^*, d y ij, 
A2/7r.3:4,a,. .3 4.b»d:v ^oyi^ft^CLK. /CLKS.;, ; 

Sit. ^n^tip^^ifpy^mmui-vi. /CLK-K*m>'7 "j>: 

Sr^LTl'^'S. : ;...! . >,..■> 

[0:0 5.0] imi7ayi7±^U3 7«. I^Sf^Dyd^jj 
^^CLK-K../CLK-K..{Wia?m^A. B. C, D («T, ftUP^!..; 
fil^A-D<!:BS-r«^*>fc5) . »JS9«/£Vl. V2. .43j;lX , , 
W56«<^STT«rSit. I^^SSi' D i7«^CLKl. /CLKl«-ffi 
:^UT>^*. A->77 4 2. 4 4»i. .-^tX-^n. m&i': .| 
n y 3 7 & ttlVj $ ns D y ^ {i^CLK , '! 

l.,/CLKl«>ffl^&B&SEA, , I*lg5^ P iJ7 fi^CLKI. , /C .,' 

mtbxmti-r^m^r&i>. rtSB^^p-^/i^fimK ; 

[0 0 5 1] {at«lt«S64 6 «. B85&^i^Sn*5J:CXfN , > 
SI5i^P-y^<t^CLK-K..CLKl*Stt. I^lSB^Py ^<I^C 
LK-K,. CLKI<D{4ffl*tfc^ti:b«|g*fI^C0MP<!:. ^'-f 5 ,. 
>i>'(t^TlM«rm:'3 UTI/»4.. ,57/.77-f >»&H«gi{4 
8 J4. j itSSSmS^COMP. tS-'-f 5 ">ym^TIM. 7,r ' 
>Miflgii5,2;i»e)<^®;km^MAX. g^hm^MIN.,, 
i^gP5,l*\e.a)7,7,->7 H1S#M^^RS0. .7 7->7>:^:.| ":, 
fSjmmSD.. ^J;l/Mjs<S^STT*S»t. 7 7-f ^-7';i'^ 
mmBi. ,7 T-f >-i' ^^-:^;i'^t#FEN. 7 P y . , 

d'5i:>^i#RL0N&ai:>3UTU?>. *, 

[0 0 5 2] 7 7lMffliai55 Ui. 5 7'f ^--7';K3**REV 
N, .7,7n«yi^:4-><g^RL0N. ,a:*cM^X. 
N, isJ;i;MJS{f^STT&Stt. 7 7->7h:<;lS]e^RS 

D. 77v'7 hWfls^^Rso, ^j:.ifmminm-\)^tiiJj''. 
L.Tt^*. 7r-f.>ienjpgi55 214. bt&^mn^tmJ y^ 
y.rif.y^i^-^fjvisnfm, : •57->7 hiifi#©|s^RSOv,\ 

*5j:t;B8i&m#STT$Stt. fflk^fl^MAX. ffi/h4mu "i 
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m^^»i>, • i— - 

[0 0 5 3] D/Aa WN*-^' 5 3 til 4 t <y b<Dtl<y >' - 
^IS^CNTS-CNTOSrStti Sftfe:;<;':7>:$'{i{CJt£:i;^c^' 

7 tt. iSiSlHiSS 5 5 . J^-f y^lHlSS 5 9 . :fe«fct;Ci^7 h- 
U'JT.^ 6 3 «:tS;lTV»?>. ' ^ - ■ ■• >' • • • 

{0 0 5 4] jl3ffIeI!S5 5tt, lS»<OWBlliI?S 3 9-K ' i^ 

3 9-2 3 9-n€r{SATl.^5i ^MIhISSS 9-1; <') 

3 9-2 3 9-ntt. A:'3JS^INK /INIJIN2.' /IN-i 

2» -i'^-:/JWS8^EN, MiWSSPPo.'' P. *'J:Z/ffi*SSI' i • 

(Dmmm^39\t. A:'33S^IN1. /INl-CF*!S15i7P«y^ 
jS^CLK-K, /CLK-K^^-n^tlS^tv .X:'3«8^IN2; " /IN2 ^ 
TefFg^«>*liffl0»3 9<Z)a:^ (mKCLK2,' /CLK2) " 

«, X:hi!^=Fm: /im-CfH^i^ n >•/ i?fS#CLK-K; VCLK ! 
-KS^n-f'tiStt. A;'J3ST INI. /INlTMSroMraia * 
gS3 9 ©m* (CTAimKS. 7CLK3)'-*«»tT«'»%. 'ID-''' 
PSa)*ifiraieI!S3 9-n»A:^?SSil^INK /INHi. SSiUjiKVSS ^ 

trfiSSK^nxt^s. «if^S©*S[3iii?§3 g-id^ettv'i'g! 

1 0 0 5 5 1 «iraiHl?S 3 9 -h 3 9-2. -7. i J 3 • i 

mm2, E3. . . .\ En*-5-n^*n^"t^-^:/-iVSJS^ENTS' 
It, ';^H''y5^[sIFS5 9*^e>«^*&^h*WiiPm/Ett.''^S:' ' 

!S3 9;i^eil:t;$n-5l^'gi5i^ n-> ;5r<f<^ (0il;tmLK2J ' ' 

/CLK2) «, iWgi:ffl«<Dairaisi?S3 gjriiiftiisnsiiitt i 

{ 0 0 5 6 ] X-f 5 9 5 8 (DffiPfl! 

0!S '3 9 - U 3 9 -2, . ; . ; 3 '9 -hJc-5-ti-€^nMl£:-f 5' •' " 
X-f y^«6 i-i; 6-1 -2, . V -6 'l'-W^«r*TV» f « 
•5. =^X<V5^SI55 9 li/ IpI--oiP^'jEViJ-^V2l^m 
X. VMlN^SittvVs. CCT. ftiJWtjIVMAX;'Vlil'lNS-!'^ 
it. D/Aa >A*-^ 5 3 7!»<i±J:^^"*'«';t^l£'. " WifhUm -• 

SX-f «;/5^gB61-I.-6 i-2J.V. , 'eU-n- i 
X-f -y^fg^XU Vl, Z'l.- X-f »;)f=-«^X2, Y2.VZ ..! 

2 X-f y5^«-^Xn. Yri. Zn«:-5^*i^mtttt^^ " 

. • • : ■ 111.- • i : u 0 ) 

[0 0 5 7] #X^V'^W6 i-U'«^6'*l-2;\V.V*6-l-'^ 
nlS. flPlUP«)3Ea\' 3 SrlffiWEIKSs 9'-l.' 3 9'^'2; v/>. •'■ 

3 9 -n{r4n'-PiitH^' uxt^ ^^'-''i/'y" a 5^ 6 3 • « 
I. z'lvxi. vi z2:'';.i\4L Ynrzn^^tti^i;'ttis'.'5 

[0 0 5 8] 0 5tt': ii^|BlIslK3 9«)»an«:iSUT«-i 



mm963 9\i. A*m^!NU /INI (*/i:ttlN2; rj. 
/IN2) ^att. tB:'3m^0UT. /0UTS:^i«1--5 2oa)^.> i 

>h5 7-|Hl88^*^6nt'55^miJEiS3 9 av Ar'jlS^IN. v 
I. /INI. 1N2. /IN2*S»tSnM0S3.9b. *Jj:r;nM0S3 

9 b ^mmmm\zmm-i>Tms 3 9c ^fiSATi^-s. . >■ 

A;'J«^INK /INIfc^Pt*5r5nM0S3 9 c (D^- blZ , . 
ti. *(Iii«im£E/3*tflt$SSnT^^-5. A:'3ii^IN2.,/lN2 n 
JCJ^^Sr-SnMOSS 9 c (DY- htctt. lMffl«mo*<gt^ w 

[0 0 5 9] m&it> X-1'*y5"IiI!&5 9©&X< 

6 1 *^UTl>«. X-f 5/^«6 1 tt. «(HW«JEVMIN.() r. 
VK ' VMAX^rSft. ^-OTl^-ftl^^^WiSISffia i: LTUJ:'J K,! 
•r?)^l X-f -y^^gBe.l a t, WP€ffiVMIN. V2, mx f. 
SStJ-, -€-<DVi-rtl*^«: Wm#/3 S:UJ^7-r-5B 2 X-Tr vi 

1 bt^ilitTl^'S. ^IX-f y5^S?6 l a* u 
J;t;C^2X'f -v^SSe lb«. pM0S*5J:CXnMOS<DV-Xiv^ 

OCMOSX-f -yf"? 3 acOpM0S»c^iK$nAc-1' ^/n*-^' 7 
3 b 3-:)«)X-f 5/5^7 3T«lfitSnTt»«.KHM 

S:$ilia?SS^a, .|3i:t>|!J:^-5. , ■ .Of)] 
[0 0 6 01 mx-f-y^^SBe 1 aTli, JWmVMIN; ■! 
^SltSX-l" ^;^7 3 tt. X'f y^mm-vmm^tl, 
$i|©mJ3EVl*Stt-5X-l'-y5'7 3«. X-f <v5"ft^YT: i: 
OTSn. !Mi!?«/3EVMAX&§ltSX-1* 7 3 fi, X'f .1 : 
«yf^fi^ZTiWiai3nTt^«. ^2X'f 5/^8156 1 b-C^ •) 
lftl9P«JiWIN«SVt«X-f y^7 3W; X-ry5^« \i 
^ZTlMlfil • fBiJfflimEEV2^Slt-5 X-f 5^ 7 3 li, Oo 
X^ y^mm-vmm^tl. MiSfmiEVMAX«:Stt-5X<,.<i> 
•y^'T SttifX-l'y^^ft^XTSdlfllSn-CVi.?.... n u C. 
[0 0 6 l]'^lX-f 'y5^g|56 1 aW&X'f "y5^7 3(0^; 
tiS;'35Si=^ttSHfc«E«!$nTVi^. ^2X<''y5^gB6 1 i.' 
bro^X-f ^^7 3roiti:^ilS^«5V»ICtf§««^^nTV^ '!-.') 
S;:07tt. ^X hU'i^X^' 6 30ga8S:^UTt^2)....; 
[0 0 6 2] 5^7M^>'XtJ'6 314. 04 »C3^LfcX'f :;; 
<y5=-lB]!S5 9<7)X-1'-y5'g|56 1-1. 6 1-2. .:..t3^tJiS] 

t^M^<ommm^6.7-\, 67-2. .... ssit/fMUP ) 

(HlK6:9-l. 6 9-2, . .. ififl^TV^?.. ^iWfflllHlKe.iv 

7 H.' .2 A^©NANDy- h 6 7 b t. -f 6 7 c .- 

nM0S6 7 di' 6 7 e. 6 7 f .. 6 7 gi:€-*UTVV) 
^. NANDy-K6 6 b<DA:^fcli, MSS^a^STT*JJ:t/ y\ 
-on— 9^ 7 cOD^li:^AtW«&^fnT^»S. NANDy- h-:) 
6 i bom^d^^tt. 'f^->^;HS#E2. E3. .•. . ,• En. 
;)^ttl?3SnTV>-5«:!< >n—^ 6 7c o?ttl;'7«, NANDY ', 
- K6 7 b a^XiJi nMOS 6 7 f O K U-f >. BStiJ-T 
WlU m<0^m) 05IW«I®»6 7*tfiilA4nM0S6 7 .e«).' 

y- h; ^iixswm^n% 9 ir^si^snTt^*. . : i u 

[0 0 6 3] nM0S6 7 d, 6 7 ett. ityilttSISKSnT 
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at). nM0S6 7 ecov-xtt. i^mmssizmt^-^nx . .> 
ui,, nM0S67f. 6 7g«v mmzim^nx^o, .,x 
nMOSe 7gcov-;^«. ttifemsstssi^sn-ct^s.in 1 
M0S6I7 e®y-htt,. PSSfSWSfii) .(ig©fe«!J) ..©rui 
*!l^lsI8S6 7Atffll^?>-r >A*-^.6 ,7 c©ai;»3l3j«iK$ .; . 
tlTtr^S. nM0S6 7 gO-J-"- htt.. Kj»1:S'^S:#l©ffiiJ,. ; 
1SI@gS6 7 A<filA-5NANDy- K6 7.ih<Dmt)iZ^f^in /^ 
T V^*•. a*il9[OlMi«@K 6 7 <^nMOS 6 7 g ©y- h ■:, jv? 
«. «aS»VDDICttgiSnT^V-5. ! .■ I , i . r,: . i. • rMi'.n . , : 
[00 64] nMOS 6.'7 d . 6 7. f <D^- h iZit^u^tl^e 

ttjit)^. mmt^mmmt^ e 7 ten. : mmm. . i . . 
/t. ^nw^^p[HI^s 6 .9 2 A:'3<^NANDy— h 9 a .t.u j 

2 A:^<^NORy- h 6 9 b. 6 9 c,t. -f >>''{-^':6,9 v\ -I 
d. 6 9e, 6 9 f iSr^L/Tt^S. : ; ! i .c.ihi i 

[0 0 6 5] NANOy— h 6. 9 a <DXMti t fiJISIlieS 6 7, ( t 
©NANDy-h6 7 b(Dm:^i:, P«g-rs«9gS;«W©*iJ{fli® \ 
?S 6 7 ?J<{S;t5^' >A'-^' 6 7 c Offi^ t IcS^g^Snr 

M0Ry-h6 9 b©A:^tt, *iJfflllHliS.6 7©NAND.ii„| 
y-h6 7b(DliJ:^<!:. -f VA'-^' 6 9 d «r:n-UTBI« it 

r^m^m<Dmmm^6 7*iffiiAs-f >a'--^6 7.c,<o, 

ai:'3 1 IcMEgg^^nTt^S. NORy- h 6 9.C (DXtl\ii h ) 
■i 6 9 e «^bTiMiW0!S6 7<DNANDy- b 6 

7 b«)ai:'ji:, wm-^mi%mmmm^^ i.ti^m?^^ > 

-f > A- 6 7 c O W :^ 1 1 «^)^ S nx -5 . . NANOy- , ; 
h6 9 a*^6li. -OA--:? 6 9 {^itVX^^y^m 
mi, Y2. ...A^m^^nTl^S. N0Ry-h6 9b*^^ '. 
tt. T.'f tyf^m^Xl, X2. ...f}^tii:htnx\^^i, mW ■■ 
-h6 9c*^6tt, ;^-fy^ffl^ZK Z2.,...75<ffi;'j$ ] 

nri/^s. • n-.. 1 > .; ••. / i ' 

[0 0 6 6] i^y hl^i^T.^ 6 3<oWimz':>\,'^x\t.M,..> 
ai-r«»7 7«5»IPg<07n-f^r-h (0 2 l(Ty7.7-v\ \ 

ys6) rrar-s. 08ii. ^imasss 9»cw*ssn - 

t> P irll^CLK-K. CLKnlCttii.S^itcfifjSfiaWTlAt 

ClWSIiSJ^JiTtt.' We<^)fflraisI?S 3 9 *3 « 
JitXi^nyi'Ay 7r 3 4. a, 3 4 b{CJ:D. Sl^tCfiiv, 

[0 0 6 7] lS\%.\t. 0 3 ic::^^ L/tD/A3 >A'-:$' 5 3(,,) 

v2«:-en-ifniii!iai«ffiVMiN* , wwamvMAxc-r.svvJttA 

ij. ::o<!:^; 06 ir^Ufc;^-f ^^656 l .iHW'^;, 

3 9-l«.' CWl&HJpmiEVK."V2*ailifllS«^ o; j^-c-tns 

!ii:^ffiroi'^8Bi'a -:/^^t^CLKl*ffi:^TS, (0 8! - vv(|. 
(a)) . <SScagl«)*!ilWIeISS3 9-2tt. c:©fM*«l . 



m#CLK2*ai:'jtS (0 8 (b) ) . . ^PSOTfibfi^T? ", , 

3 9£Dfe»Jg5g|l$^1/f»t3ins.. , 
[0 0.6,8] D/AaW\-^'5 3tt.,y3'i7>:$^M 

"4 " ^^\n^L%\z. .$iii«i8ffivi, j2S:^-n^^n 

^miIVMAX-flill«ipia«EWUN", <0 2 5 96. 7 5 SSI^-T-S. 

mwta. ^x^n^n'§tvsitt.^\Zs rtgsi^p-y^^m.L, 

^CLK2. .CLK-K<0fiiffiM«>2 SJeUffi^-T^fifflOl^SU . 
i?P'y^^^CLKl*ai:^-rs (08(c)) . ffiiRSStD i ~ 

i3 T-€-n^nSWfc t ^ IC: F^Si5 i7 D y ^ 18^CLK3. , CL, ■, . 
K-K<0{4ffilS® 7 5 % fcftSf ■S<iffl<?Dl*lSRi' p ^3 . 
^CLK2*ffi:^-r« .(08(d)) . . , , 

[0 0 6 9] ra4SllcL.T. t)^>d"^^%K^Z,i:.X,.. \. 
^ffiraipI?S3 9*^etii:'3$n5l*lg|5i'P«;;^^^0{iffi 
f4, ,1 6ii»3t^H5n?.. 09«. 'a4ait»SP4 6<D;.' 

»aB«*bTv^a. .«i[ffiifc«!ei54 6 «. % i atmmk s, J. 

2 .! ^ 2 ^^klelgS 8 4 . -^fil-\v 7 r 8 6 . ^f?. ,i 
-A;'3A''v 7 7 8 8. *jJ;tmtiik«lHl?S9 0 *^i^■r.^i^ 

''^■^•1 ■ ).■; '.• . ■ ; : .'! . () It] 

[ 0 0 .7 0 ] « 1 ifffm^i 8 2 tt. tm^tr uvt>, m#Cl. , .J 
K-K*JJ;t^M*6{i^STT€rStt. ^iS^^^J-^Ufc^Bgi;'',-, 
Pyi;(S^REFCLKSfim«lHl?S9 OtCffi:^LTt^*/ "'' 
^2^J-JllHlSS8 4tt. rtSRd^.Py i'1i^CLKliiJ:Z/Mi!6' -j' 

UTt»-5.:^2^J^I3ISS8 4tCJ:D^>ra$n/t^'P'vi' 
:?'5-ta;'3A'>7r 8 6. .y^-A:'3A>y7r 
8 8lce^$n. rtSiJi'Oyi^fg^DICLKtLT^^m^ .. 
«ll»9 0tClB*3nTV^«. .. , v '/^ K^ 

[0.0 7 1] afflH:«|5I?S9 Ott,. ^^<7Uv6>i%mi 

0 1. 0 tt. ^ 1 »ra@jS 8 2 J:tXm 2 ^^0588 8 " 
4«r^LTL^-5i ® l^>|g|5I?88 2l3J:Z/m2^i-Mlin8S^5 
8 4H. ,2o®^)-ra§§9 2«:a?'llC|glK.UT«HS^5nTr! 

^ 0 . p V/ «^®j3&ia:* 4 ^^(0 1 s@?s-t? J 

fti.- ;.),• ••••..,■.! . •. . . • ; • • I • ;\* 

[ 0 0 7 2,] m i ^>J^IhIK 8 2 14. Oyi; iS^Cl 

KTK^Wia<D5^^S9 2©A:^i»^INTSlt. ^fiSi^'p , 

y ^m^REFCLK*Sii![©^^ffl889 2 a>miim=Himti^<i,^[ 

ffl:^L"CV>S. .«Jg}:<^^}-J^8l9 20W;»jJa^OUTf4. jS.' . 

g^co^^j^^g zoxijiZ'f-mizmf^^tixii^^. mpss/ 

^STTlt«a«>^^;^8g9|2 <^l|iiHJp«8^STT2lC«., 

mt¥tm(o^ms9 2ff)mmM^s'nuz\t, nmmm^. 

*t««snTv»'-5. . -.,<.:, . •• 0 
i 0 0 7 3 ] 2 ^jgia^ 8 4 {4, fy^i^o y . 



(10) mm(i\-n\m 



KI SSilKOD^^fB 9 2 ©X:^«?-INtrSif ;! 'f^SB^ o V ' 

[0 0 7 4] 01 j^m^S9 2<Dnmi^stx^'^ ' " 

•5. :5^J^8g9 2«. 3 A^t/roNANDV- K9' 2'a. '9 2 b ^ 
i)^<bUi)f& 1 7 •;/9'9 4 Xi^J«=P*^'6««&^fn«i^ I" 
a 4/m^®5t^±*<0 tPlW LT^ Vv f^HSSro^ ^^^^ 
|g*^2^'V^9 8»r'^^^S4X:^<DNAND'y->9"2 
c iiJ:XJ^2\il(DmJiy-h 9 2 d i:; S'Xftmmy " 

— h 9 2 e. 9 2 f 75^e3&:SfS2'9v9'9i6 t.' X':^fl!iM 

m2 7->5^9 6 0«fil«:^l7<;/'5^9 4|-e^f-5 2X' l 
^(ONANDy- h 9 2 g . 9 2 h NAND-^- h 9' 2 ig'J > ' 
9 2 h lCd/D.;;i7«^WK<E3fea«»iSgf-r5'f':>A-^^' J 

9 2 1 ^m\^1ti7uvi7m^(r)m:h^u'm•mM.m > 

lrJS3BK$nfepMOS9 2 j 43J:O:nM0S9 2 k, • 9 2 1 t. ' ■ 
2 A:^«>NANDy— h 9 2 m. ' 9 2 li' e>/J:SW:^ 5 y 5^ 
9 8 t. -f Wl-:? 9 2 o. 9 2 p.' 9 2 q'»'i6J5t«-tiS 
;/j|hJ?S1 0 0 i:T<SBS$'nT^>2>.' • > ^ • ' i> ' 
[0 0 7 5] NANDy- h 9 2 a <D^tS U- KN2) ' • 
NANDy- h 9 2 b, 9 2c <nXf}\zm^iLnx^^^V^h) 
NDy-h9 2'b©W:>j (>-HN3) »i, NANDy-N9 2 • 
a, 9 2 d©A;'7^J;O:nM0S9 2 IcWy-HfiaEJ^Sn I 
rt^S. NANDy-K9 2 c<7)da;^ (y-HNO)^tt.-NAND 

y- h 9 2 e <r>xii^^i^m%9 2 j (oy- h»r«as -f 

nTl^4. NANDy- h 9 2 d©m^ (y^HND-tt.'NA ' 
NOy- h 9 2 f <DXf]\Zim-^iXX^^^i'mW- K 9-.: 
2e (DW:^ (y-HN7) NAND^- K 9 2 f < 9 2 g ' 
(DA:'j{cSS^5nTV^-5. NANDy-'h 9'2 'f <^>tfJ*'(/^^ 

- HN8) \t: mW- h 9 2 e-.'"9 2 ii'oX:'Ji;t«8i^' 
nx't^S. NANDy-h9 2'grottli^ 0- KN5) «;NA" 
NOy- h 9 2'b(^X:^li*SlSS5nTV'»*.' NANDy-K9-? 
2hODai:^ (y-HN6) flAKDy— h9 2"aroX*K 
mSi^inxi^t\ >>S-5''9 2 i wtb:^'(>-KN4) 1 
\t. NANDy- h 9 2 g . -9 2 h ©Ai^lI^^^nTVv >' 
5.' NANDy- h 9 2 m<^tli:'3fi;- NAND^— h 9 2 n OA ^ 
:^lrtfi5iegSnTl/>5. NANDy-h9 2nC0ffl:^tt. NAND'- 

2m<r>X-)J. K9>->*X^' 9 2 J I' 9 2kOK 
l^-r >li:S5»i$nTv'V2,,^ ^^.-'NANDV- h 9 2n <r)^ '^ 
fl\t: -f >>\-'y9 2 o,' 9 2'p SrifrUi:ta:'-JM#OUT V 

t LT. -f >A-i5' 9 2 Q *i<i-l;T:aa':^%^/ooTt UT'i 

(0 0 7 6] A:>j'JS^INtt: NANIjy- H 9 2 cV '9 2^' 
d / < >A—^ 9 2 1 V nMOS 9' 2 V <6y- HCftM^H' 
rC'VS. SIPiSIT-Sttltt; NANiiy- H"9'2 bC' 9 2 c ' ' 
9 2e, 9 2m\Z\m^nx^^^, fai»Ja¥STT2tt.-'|ilA'^ 
NOy- h 9 2 a, 9 2 c ; 9 2 if , 9 2 n \Z^m^nx 



n. mmm. mimm\zm^^nx\>^i> :-\\. .:-.> 

[0 0 7 7] Ell 2*J<kt;iai 3fi. ^^gg9 2<oa-*:i:M 
fi^/iStof^&^UTt^-S. . 0 1 2 »4. $fl{ipJS^STT275<H.U.'.;;M 

*3tiT«,- 0 1 1 iC^tfcNANOy- h 9 2 diiJzXfiry 

n-i'Q 2 ni. .«i4^t$nT*5 0> . A:'j^^iN*^e.«.,ii 
j&^tis^Dy i'^i^^v- HNi, N4i3ejisnTi.> • ) 

■5. f&l^^JSSlTSni IrH W^;i/)5«#^if&Sn* z: tTNANOy t) 
-h9.2d.: 9 2 fd^ffitt'fkSn. i; U y i; m^<DxL-^ ] 

±.i)^y)\zmmvx J -mifl'Lu^Mzts.^, . J -vnA. 

(r> L ^""^JHC J; D . y - KNSttH U^;Ut;i£ t) . y - K .5 
NTttLU'^JHZ^iS.CHl 2 (a))''. ■ ... • .: ) A 
[0 0 7 8] . / - HN8<DH U'^^UCJc O NANDy- h 9 2. -x 
h*tfgtt{b3n, i7 □ i7|t^«)jl-^T*< 0 irleJW) 1>T - 
y—\'mii^hV'-^MztS.^. y-HN6<^L^'<;Hc<fc .b 
•5 . V - HN2*m V^MZt^ 0 . • / - KN3A<L U'^CjUt 1 
^-5 (01 2 (W) . V— KN2(7)HUA;H3J:CNANDy-it'-, 
- h 9 2 c *<?S<4{k$ n. i7 p .y J7 m^OJi-fe i:*^ 0 »r rl I 

^PKAO. /— KNTTO^Hk'^^^HC/j:?). - y- Kf(8J&<L 

'<;Kr;^t.5 (01 2 (c)) . ■ . . . : i I 
[0 0 7 9] y-HN0(OLl/'^;H::J;O.'' h7>,M; 

v'X^'O 2 j Ai:t>L. y-KN9*mU'<;l't«c«.' . i 
(01 2 (d)) , y-HN7OHU'^;HrJ:0NANDy-M V 

9 2 gjj^fgttft^n, i^n.yi7<f^C05i-^T*<OJrI3I»I , 

LXy— HN5A<LU'^;HC;5:-&. y- HN509L i 

y-h'N3A«HW;nc;ft»3, /-HN2*<lu'<;k> 
lr;tt* (01 2(e)) •. V , r.i 

[0 0 8 0] z.<r>mi^,±:^\^itthmm*)Mifi. m;^ 

S 1 3 tt, fH!ffll38^STTl*m l^^Mzm^-^tlftttO i-i 
Iftf^Sr^bTt^S; ?JJ^tt®{ri5liTtt. Ell llr/T^LV 
ZiNANDy- h 9 2 hiiilZ-f >A'-^ 9 21 H., ftttft: 

snT^o." A^iS^^iNjj^ew^&sn^^D-y.i'^t^*** 

/- HN4.. N6friS^$nTt^?.. KiWiilSTSTT2lCH U'^-. 
;U*i»iS&Sn-5:i tTNANOy- h.9 2 c ^^ffitt^t^n.: V- 

i^uyi7 m^<r>iL.-^ ±.i)'i<o\zm%\yX^- nw l u 

Mztt^b: y-HNO©L y-KN'?!!^!^! 
'^JVtCL/tt D , t y - HN8«H V"<;HCJ5t2) (013.,;' 
(a)') . ' ■ ' .^ •. ' ' ' ■ •• . : . : : > ') n .i ] 
[0 0 8.1] y — HN8«)HU^;HCj;0NANDy-h9 2 i 
g *«e<t^bS n; •i' a y m^(ntL%Tifi D ir laiW UT V 
/-Ymfih U^Mzts.^, y-KKSOLU'^JHiJ: .i. 
0 i."/.- HNSd^H 0 . / - h*N2;5^L K'^^HCv 

/<t-5 (0 1 3 (b) > , -y- KN3<7)H U'^;KC<k 0 h ^ > /. 
S?X^9 2 k*<*>-rs. y-HN3©HU'<JHlJ:0NA 
NDy-h9 2d3l<gi4^b$n, P-:;^^ ft prosit. |h*i 
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LU'^;Mc;i£?> (01 3 (c)> . „o ri 

[0 0,8 2] S/b. ;?.Dyi'ia^Oft-^±7jtOJwPlWU) 
T h 7 > v^T.^' 9 2 > L.. ; miii.U^MZ 
(0313 1(1)) . ,/-HN8<Z)H"k''^^3PlCJ:ONANDy,...j 

- K9 2 h*t?Sttft3n. ,^o<:/i7fg^<Dxz:%T75ro^lr|;i. 
I^KBbTy- KN6*<L U':<;>{w7^j:-5. /t HN60L , 

(01 3 (e).),. i.; , \ , i;i ^ .. ! 

to 0 8 3} z<D^, ',±.mLrcmmm*)min,,.mii^ , 

U/ti^t. $(HiP«#STTl4i&|{3i-r.S,C<!--C> ^p±-plu 

^« . . ■ ; • ■ . :; li • .i ;'. \ i ' .'• > -'^ l 

C 0 0, 8 4 1 0 1 4 tt,. •lafflJtttlHlK 9 0 (Di^aBS-a^L. . 
&ffllt«|5ISS9 0«, A;P;^f6*lHl?Sl 0,2.,) i, 

BK@» 1 0 8 t^HIATViS. /V^^^^^^.l 0 2; , v 
tt. (MSSi? D >vi'(s-^DICLK., P-y iJ^^g^REFCLK ;[ 
Sr§tj--5 2 Al^WNANOy— b.l 0 2a NANOy- K l^.^ 

0 2 aCDm:^{w4^lK$nfcigSlHl8}!l-0 2 b<l:.i NANDy, 
-> 1 0 2 a.<Dmtl^Jt:XfSMm$^ 1.0,2. b(DlH;^?£S,i. 

2 A:^<DNORy-> 1 0 2,c,tT?*8^$nTt^*,| , ., 
jSJSIslK 1 0 2 b tt. 3 -r^m >A'— tS'c^WlcMOS^S 
««^«KUXWj«SnTtV-5.: /VWX|g*lHl?S 1.0 2 

1 t) H ^MZtt-D It t ^}Z. JUX SrfS^-r «lHl j 

!S.T*S., ,■ , (;:. :: i ,v;i.i!y) f ri f u 

[0 0 8 5] 7U •y.:/|7P>y7;,l Ov4tt, 2;A:'3<Z)NANDj 
y- h i 0 4 a. 1,0 4 broai^,€SlUC»aSHa:T«l^ 
BK^tlTV^-S, NANDy->l 0 4.a., ip4b<DA>J»C^ 
rtfSJ^ P -y i^m-^DICLK, .#B8:J7 D -v i^m^REFCLK 

h^hV^MzS^^^'Tt^^,^ i !, (, :: f . , 

[0 0 8 61 7?J -y,::/;.7A'.^.'^vl.Pj6tt. .W:^^^ 
Waia^?-frfc2 A:^©NANDy- H l:0i6ia, .ja.0.6 b t. ,j 
NANOy-h 1 0 6 a, ;1 0 6| b © A:*7 fcfiSSisnfc 2;A 
;/j<DNANDy- h i 0 6 c,. 1 0 6 di:TWmsnTt.\ , 
S., NANDy- M 0 6 c . , 1 0 6 d (D-r'^pXMZUs 

>'^;i'A^4ieig8 1 0 ,2,c!)tb:^A<^^3j$n;cji'»'5. ^mWi 

- h 1,0 6 c . ,1. 0 6 dro«S*©A:^{:tt. ^n-^nNA 
NOy- h 1 0 4 a . 10 4 b<DW:?7*51^}?i!$,nTt\'S,.; , 

NANoy- h 1 0 &^a<Dmip\b^t.^\mi^^m^^mi)\ 
d^ts-^nx^"*^, , 7 u :/7,p -vpf 1 6.6 W^u9ii 

y {t^DICLK©(a:*B*t#jl8i' D y i'ii^REFCLKWfiLffls' 

i:.KiWvxy>^^t^\zim.i!&^m^zm^nyK)VSz i 



EFCLK©^afflJ;0 jSnT^^S<!:#fCttl4ie«{gf COMP* , 

L V^MZ-r^m^-Qh^, , , , \ , , ' i" 

[0 0 8 7] iJ'-f ^ >y4j«@8S 1,0 8 \ts NANDyf-,h ^ 

t-i >n-^t.t>,^ts.i>ms&m'^ I'o s a^ t. .^Ra-^jPl 3 

•>^(i4REFCLK<hiiSlHl?Sl 0 8 a t'?£S^yW2 A;^;« , 
NANDy- h 1 0 8 bt, .NANOy- h,'l 0 8 hO^MzU 

jinig^igg^nzi-f >V\--3', 1 0 8c. 1 0 sdtxmm.^-. 
^nTn-s. -f >A'-^' 1 0 8 d (DHj*"Ave.«. ^"i; 

0 8 fi. #Sa^'P•y^^f^REFCLKa)5i•fe±75<0*^^jis 

isiss 1 0 8 (r>mmnfSitinmrix±%±.iA^^'<:S. >y 
[0 0 8 8] 0.1 5tt. v:p/yx^>UMkA,%c>nl'^^ 

5 7/7 r -f >ifi<i?fllSI!4 S KAND-^f 

K*!ttt7 T-f >y ^-:/;i'e^FENslfi§'ii^fr^ffli!f^,^!, 

t)1*-(ilKl 1 0 t.. 7.7 v7 h:^l6]fiMSDWtSf8S:«,.,..^j 
}fr.-5v'7K:i&[6j»}#IsI?Sl 12<!:, EORIelgS 1 14 

0»l 1 6.tSffli^TV»«. /..^u-ij 
[0 0 8 9] m*-&t>-&15188 1 1 0 tt. .0 1 6 irnt-fiW , 

m^tm\z urzt}<^>, 7 y< ^-•:f)vmm\}^i.Tz\iy.^'^^ 

7.^ W ^>-:/;i'.«#FEN5:fStt^b-r 5iel?S-C*.5. 0il 
^ «, 1 k*^*>,-&lelK 1 1 0 «. , 7 7 a y * >^^RL ^( 
ONA<L t G. tJ' V 5 >yi(t^TIMICl^»l tT, .* j 

iHlKl 1 Ott.i 57Pyi':*->{i^RL(»{." 575^7 hUB,.^ 

»{i^Rsb. .il:*:«^MAX. Jt««««4cOMPjjVt t) jr i-j- , 

u^jvot^izit,' ^'-f 5 >ym^TiMicNii(auT7'7'j !,! 

-r.i-^jnt^RENSriSttfk-r*...', , ,. ■ ', "ii'i'* 
[0 0j9 01 r>y, h*i^«Jf iHiK'i i '2 PM0S43 it;,,' 

nMOS© V-X ,• !, K P-f .> «:S V CfcCMOS A "if '-y ^ \, 
ri 2,a'. ' i, i,2,bi. 2OCi?-i' >K-><0A*^ 
ti:K\,'^\zmf^L7tyy.^,li2c.\'l i 2 d t^jiJS., 
lcE?"JtwJKieSt./i»«f_Si5t. CMOSX^,^ 1 2 a.', 1.', 

1 2 i3 *iM»-r4-f Wt-^' i ,1 2 e t^fflAxC/^. 
CMOSA'f -y 5=-,l 1 2 a . i 1 2 bi£ 5 >if m^f\^ ^ 
Mlci:6$ir^3nTti.5. ->7 h;^r^.«Jt[aI?S|l \^[. \. . 

7hWiaiit#RSD^i5 0i2i*. •esjtrsioiKT*^. . ,y. 

[0 0 9 il EORIUIfSl 1 41i. SffiC07 7v7 \-i3^, „ 
ffl#RSDt->7 h:)^l6l«^|5I!S 1 1 2*^e.ffi:'3$n5 I 

□ y Slib 7 7 -> 7, h :^7rSi{i^RS0 1 ©ttss * Jt«f j , 

4@lttT*-5. Pyi^W>*^08Sl 1 6tt.. 2p(r>2 j 
A:^roNORy- h 1 1 6 . 1 1 6 b<^)ffi:^i£Sy»'(c5i?; 
jai//t7 'J 7 T'.^ o 7 T'i:. NORy- h 1 1 6 b 6a>7 ' , 

\ziminit^yn^S>m i i 6 c t. NORy- h 1 1 
iha:iWi-h\zmi^niti y)<-.9n i i is d ': 

$nTV\-5', NORy- h i ,1 ,6 a WA;'3lCtl. EORIel'iS 1, .' 
iAay\^^ifiimik..-(y/i—9m \ i 6c<0A:^C .' 



> 



(12)'' 



Tt'^-S. OA'-^yiJl 1 6 d(DffiW^6>t*^7n'>i7 ! 
:f>ftmL0NA<tli:'j$nTt^5.. ' ' ' ^ •' " ' ' 
[0 0 9 2] si 1 7tt. y ymm^5 iSp^m^TRbX 

57V:7^9y>l 2 Ot/ 2 2t ''"^ 

«#MiNSrSft, » 1 ; 'fii2 '>y h Vi^T.^^'e i) , 6 4 ' 

NF. ^ 1 , m 2 ->7 h U>?7.> 6 Ov' 6 4'fl)'->7>'Miai ' 
1-57n«(i^roHi3®#A. B; C. Di&ttl^UT^»5i' ' 
[0 0 9 31 77->7 1 2 btt. MJ&^t^STT ' 

^t^sTT43J;atirt^»^t^A. b. c. o*SJt'."7 75>"7'h - 

3ErffiJ(t^RSD^W^UT<r^-5. ^I 8\tl'y'y'a>ha " 
1 8 0l¥lffl*^LT^i5. ' f ■ i. . 
[0094] 573>h P-Jl/ 118 tt' ;NANDy^ 
Jci^'f >A*-^T«fiE$*l/S:«i*-&6^I^ilS i 2 "6 1!' J 

^^^Eifs 1 2 8 iwism^A. b. c m^^^imm " 

lHl!Sl SOt^ «i|!Jfffi¥A; B. C;^mV^rh.t)-^<DHU^ 
;U«:SitT->7 haS»im^SiNF^^M'* 4 Ai'JOTORlil' 
!S 1 -3 2 ft«fiESnTt^*J ffl*^t>1i-@Kl 2 6''--^" 

^totirHSS 1 2 6 tJ. -57 n i7':t'>'m4RL0NJ' tttSliK 
14{b-r-5. ffi^!»-^t)-li-lHlSS r 2,'6'«l ^yci'y >;:i->m' 

ttifbr-s. iiia*^*5i*E^ 12 6 «r '¥y b yi7-:t'>m'' 
mm, yyyy hH^stmmsmiiCAjv: m:tzmm'- 

mnmm\i^:th\ztmmtts: ' •■ ••' ■ " ' 

['g o 9 5] ^J-MlHl8S'l 28lii 8'o(d'2X>j©NAND^^-' 
- hm^^b-a-fe7 U yzfyuy ^/'(hi'K^. • 2'g!;«E)Kfii' = 
^UTffifiKSnTU5V''5^J5'i!Sl'2 8«. yy'-(^- ■ 

LfcANDBSS i '3' 0 a i 3 6 b / 1 3 O' c 1 3 b d 

«rfi3^Ti/»5. ANDHK i s'o a tt! 'y-;KNibc6;^;i''x 

1 3 6 b''«. HNl'l(D/"?;i.xm^iiSnit^B'' 

w^€it. fkmm4t'S:'ait ux^'i-si 'ANbBJs'i '3'6 c " 
\t\ '■>-Vmo)k)vxm^tm^mnvv''^^nJ mm '■ 
mmittiih l;T^'^s.■ andeiss i 30' a ii:- i ' 
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(0 O'e 6] 02 Ott. 77n>KD-JH 1 ScOi/jfr:^ 

5, •01'8tc^L;t773>ND-^;H;i 8<D^/mm«ii - 
1 2 8«. 57<^-:!/';Mt^REN«LU"^;i'*§tt 'i;i!..! 

T.'y^KNIO. Nll«LW'<JHC-r-5'(0 2 0 (a)) . n 
j|iiHW0Kl 3 Ott. y-KNlO. NIl*Ll>'^;W*StJ ;'->^ 
T; ftHtSim^A; B. C; DSLU'>^;HCl:-5 (02 0" cJ 
(b)) ; ■r^tt*-^. ■57'f^-y;>^f^REN*<LU'<;i/a)-; 

(hsttt. it;«>-ii^FW, an<t#Bwow^;ni<fc &rv 

*iHSP^i#A. B. C, DttLl'^;H3«cS. ' ^ ' • '-^ 
[0=0 9 71 77-f:^-y;Ht^RENAt^Pvi'^'' 

1 2 8 tt. yy-i ^-'Zf)Vm^m<D 2^<Dl^mL^'~ 
^ a v^^^^J-Ym. Nl UrS!Slwttl:^1-5 (02) 
0(c)) . $Hfll0!Sl3Ott. y-HNlO, NllcDi?ayJ 5 

i?ft^*ckt;cm^^*o-a:iii?si 2 6;j^e(Dii^^fi^Fff. ■ 

B. C". D«:m*-r5'.* IMWHSSl 3 OttifJt tl 

*«^FW*tH^'<;v; ®n{g^BW*«LP'^;KDt€{z: ■> 

;HCU •>-h'NlO0i'D-yi7m^tCigfl8LTfflWS^B • 

«Hi>'<;nr-r* (02 0 (d)) ; s«iafiii!S i s'oa, .; 

jli«>-fi^FWAtL u^;k iin(t^BW»tH v^)\^<fHL^'--s\ 

lt^D*HU^;HCf 5 (020(e)). *' » ' '• 

[0 0 9 8] GRIilSSl 3 2li. B. C. DOH 

P'<;l'S'SitT. ->7 ha»m#SINF€:Hl"<;Hz-r4i 
(02 0(0). 02i{i. vyi^yVyvJ-V2^<n ' 
8¥»l'S*LT^^-5i ^T'S'^ h7y5=^l 2 Ott,' pMOSiiM 
JctXriMOSOy-X • K V"f >*Sl^»'«8i!b;^:CM0SX'ft! 
y=f-\ 2 O'a, 12 0 bt. ■i>n—9t.2X>i<r))imi^ 
y- h<DA:/7<!:m:/7t«:HV>lcai5«tl/fe7'yf^ 1!20:^^ 
c . 1 2 0 d t*XSlCiI5iIlC«ttUfc«itSI5t J (3I0S\ 
X-V'-;^! 2 0 a. 1 2 0 b *SiH8Fp-r?)-f >A'-4' 1 21 
0 e't. ^J#ai5<Z)ai:'J*Atjlc5§Ji-r-5/i«>®'f >A- . 
y 1 2 0 f t» 2 X:^®NANDy- h «fM«l-r4-f >A-." 
^'?fJl 2 0 gt*(iB;tTl»*. «JifSRwm:'3*^e>«:- -7' 

7-:>7 MiMS^imso*tm:;3$nT^^5.i CMOSx-f.-y^^.-; 

r2 Oa» 1 2 0 btt. '>7 hjiaffi^SINFlCcfcOafJUl ^ 
$nTtV5, >;t-^5ijl 2 0 g(DAt»ir«; MJ&(3 

^sm<w*&$nTir^Si' 97'>7h5y^i 2 0tt. 'i' 

5^7 K3i»tI^SINrO5l^±**0lC|SI)iBUT^7->7 h- 

)i#ff^RS0&3^siiHU'^;k L U'^jur-rsisigs-e'!' 

[ 0 O 9 9 ]' 0 2 2 tt, >>7 -y ^ 1 2 2 

i&^LT^^-B. '"i/yV-HPi^vf-^ 2 2tt.' 2A:^;roNA' 



■ 
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KOy- h 1 2 2 a. 12 2 b«>tt};>j*Slr^irJSa*1i-fc/.. i 

^\:h\z^n^i^.\^Wi^n^t2X:hm<(iW- b l 2 2 ;> 

c . 1 2 2 d <!:Tmfi!c3nX)/.V-5;;;N0Ry- h 1 .2 2. c , t .;, 

hi. 2 2dOA:»J»rtt. ftilWt^A; BAi^lS^tlT^i o.j 
-5. NORy- h 1 2 2 b<DmM^i\t. 97->7 ;: 
«^RSD3itm:'j$nTV^'5. •>7.h*f6]7-y?"li2-2,Mi . 

i>;&i6j«msD*L ^'^;;^^cL. fmi^m.mm\/^\\\i 

CO 1 0 0] 02 3tt.' .7 7'f>*J1iP»5.2*^LT^» 

5>. 7 7^ >$iJiaiaS52«, 77'f>3>hnr-;i',i,.3...v 

4, ,2ji*':^>:J' l;3 6, ^:^«/Jvfemi8 1 3i8 SrtSA' i 
TV^$. . ■:■ • : ■• '..'l-.i: V m ,^t„|;.i, ,/ 

10 10:1] 7T'f.>n->ha— ;H.3 411. .57,S'7.i 

4=— :^JKt^FEN*Stt. hT>y :/«#UPi3<l;o: ,r;:i 

* ^' > I- ^r^' ><t^D0WN^£ttl:/7.bT«r>«.v2 ji;^7 »• 
1 3 6tt, *'J»>7.^::^(t^UP«:SVtfct€fc.. rtJK 

;ti:#l3. i*3j9E©;fjC;>^'.*iiS'>5-ltS,\j2 jt*,C.>:5', \ 
1 3 6«v ^Ify h;*3':7>^<>;UTt8l«$tlT*it);,i# 11 
*'>>^'^i^CNT3-CNT0tb.Tm*Ur.- !• 

Tt^5. iiv 

[0 10 21 «:*c»/mtas 1 3 8 ttv -tj^y^mi^fk] 

mm^'nxy. ■n^y^m.t^m-^xW) Azti-oith^ ..• 

tcg/Mt^MlN4 ffi;^T2. laI!S-C*5. . 0 2 4 tt.v 7.7, J I .i 
'f>3>hD-;H 3'4(DSfa8*^bTVi5i!77'f>;f 
n > h a-;n 3 4 tt. NANDV^ h;fe4:t/-f >/'«-^-C i 
t«BgStl/iiai5>-^*5-l*-I5lK<£mTVi^.'.7 7^ •>3 
hD-;n,3 4 tt. 0,2 5 \zm-tmm^^mz\y1tii% v:.: 

wN«:ia*-r«iai?&T?*«.. i8i^tf.v 

UPis J;t;;»j >. h y >{g^DOWNtt;. ,7 7 1* >-< ^>-,^ . 
JWm^FEN/)^ L ^)\^(nt.n IC 1 1> iC^fttt^t S n-5 . ! i; J.; 

* •» h 7 y ym^UPtt. 7 7 -f >'r ^- ^FEi . ; 
N. 7 7 '>7 MH#©^RSO, . Jt«if§K<g^C0MP7im l^'^ 

77->7 hMS#^i#RSO. " I:l:«ie««^COMP*«L k 

li. 7 7 Of. ^^I/JV^^FEN, . 9 7 v 7 hH#fi^R .j 
SO*?H l//>sJl/. it|gifSI&m^COMP75tL l/^;!/roi:ir,; *3 , 
J; t^7 7 -f. >"f ^-:^Mn %FEN. • Jt«<g*M#COMPji< ^ 
Hk><^. 77->.7 hlH#{i^RSO*tL [^^)V(Dt^\Z.., 

fiftt^b^ns. ; ' . . i-'i , i>..i 

CO 1 0 3] ±i£U/::ili««:^«E18ST«. fiAT^TJ: 



eA|!$T«. iEI!fe3a<7)i?D.;/i;^i^ (CLK-L CLKl j ji^^j 
/CLKl^) \Z-o\,}i:(DSim\i^V&t^. Mifeil<0i7a.yl.|.'j 

i^M^w^'-f 5 vi^'tt, 1 8 0' -rnTv^s c t] ^ 

^•■i' '' ■ ■ ' '■ ." ■• ■ .'.;■.'.(,—• ..i A J 
[0 1 0 4] 02.6fi. ,±aibfc#I5I»7!>«ff5«S:ffl«SS,.),i 

tt. u ±^y,h.m^msn<Dmmz^ rt pBj&sn*. imwiT. 

Ift^ (02 7 57tP!lWliS,(02 7) . 7 7'f.;,,: 

>«3ffiiHS (02 8./ 2 9) . yy'/^yT^>mm m /. 

3 0s 3 1) 7jt)(S^*Cfft>n-5. 97lBJ«SHfiv :7 7rf>>i;.v 
[0 10 5] (a) Wm^. m2:7.)i. . . .- Kit ^^ 

^•f, ^^f-y:fs 1 l:*5VvT» 03*j.kt;04 

3 7(D>'7 hU-:^;^^',6 3., 77/7,7,-1' >$ll'lWai54; v j,;, 
8. 7.7$!HJiia55 1 ©975^7 h^y?^ 1.2 0.,j77,-f , 
>IMfflia55 2® 2ii*'»^' 1 3 6. {a:ffiH:«8154,6,V) (j, 

^ 1 , ^ 2 5i-M0ss 8 2. 8 4 <D«jm*^ff *5ni'. ■ , , 

[0.1,0 6] 0.3,2«. Wi&ffi^fg±8S3 2 0»)ff*rx I, 
LTliS.,Mteit^fE^II3 2tt.. Ut-;/ hli^/RESET , 
ro*ett{b«:SttXta. .f'gaBi'D^/^ii^CLK-KcDji-fe ^ 

ftffittteOMJ&NftC, jgiid7p.yi;5fefi£gB3 7./,,. 
«l:fflit«Sf54 6l?tt. SVMCRIKflUTiirf^&BBi&b.' iit"^' 

tf, ^liJ-J^lslK8 2{C*JViT, ,l^gI5i7 P'yi'{t4cLK-^, 
KcDH U^^jl/^lftl^JMiiSm^STTlc J: 0 tx^ $n. Alf jJi 

•r*ili:**i»lh$n-5. , . .. , i 

( 0 ,1 0 7 ] 'J -fe^y hft^/RESETOT^^Sttfbtt. . •„ 
mfaiHlK*<I*|ja-r-5^:-Kl'-:;;^i'J&^ecDDLLM/i&<t,,r,,.y 

wtfttt-Tffton*. , ..,.„ . 

[0.108] ->,7 h ue^.i^Ve 3 , ,(0 7 )' , mtihmn'', 
STTw H U'.'<;i'*SttTffittfb^E n, $lP{i^A. . B. ■ , 

-:7>^' 1.3 6 (02 3) tt, m!ihm^sn:<DYiu^)\^^ ,[ 

Sftv ;^J'>>:5'«:tJ'^0MC (3:0) = (1. 0. 0. 0) izWt^T [ 
-5. D/Aa>A*-iS'5 3«. c:(0;^C7>:J'ffl(l. 0.0.0) S, " 
3^(t. mUSVK V2-£i|i!li9«J£VHAX^«<liS|imi£VMIH<!: ' 

umBEfcnt-s 7 7/7 7 -r >$!HJtai5 4 8 mi5i, 

tnmiC J: D . 5 7 O >^^RLON* L U'<jHl-rj 
S.-,97:>7h75/f=;l 2 0«, WJJMblliO. 77-> 
7>ilS#'lt^RS0$Lk'<;HC^^. ' . . 

i0 10 9]mi.m2*J-^lHlSg8 2. 8 4 (010) 
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^mtti. 03 3tt; {t^it^m4 6T*0>^i7Oy^ '^^ 

a ^'ji^CLK-K^Sttfc^r 5 ^ P ^T#li8 < ! ' •• 

53';^Ufc«^*tiJ:^-r ^. I2I3 3T«. mJi^Oyi;^. •■ 

-5. ^25J-Ji@8S8 4<0ffi:^U>S:fi^H.' • - 

•y 7 T 8 6 *J JctX^^S'-X^A-y 17 r 8 8 fc^Jf&SnV i 

[0 i 101 mi, m2^J-jg|5ia8 2, '8 4©«)f^?&M 

S 2 C'*JlV-C, iiJSi^'D-;/ ^^ 4^85 3-7 OlOm^^jJ^tT 
*Dn-5i 03l:^Uj5:57iW«885il»»»fPU A 

!. YK ZD. (X2, Y2. Z2) . (X3, y3. Z3). MX4. Y4. I' 
4) , (X5. Y5. Z5) .... <r>]y^)V^^ri^iX(h.' U:'-"' -- • 
H). (L: L. H). (L. H.' L)-: (H.i ''tV-L)';! • ' -"'J 
(H. L.^ L). .. .\Zt^> t(Ot^y^'^-'^)V^m'i 
2. E3. E4ttHU'<;HCiitO. -f^^-^^JWi^ES. E- ^ 

6. ttLi^'<;nc/is.' jiofcfe. ffiraiiiiS3 9'-Ki' 

3 9-2, 3 9-3, 3 9-47S<fttt<tStx5. ffifflb'^tt^ffl I 
ratHl«53 9-5. 3 9-6 3"9-Bttm(4<bSnfj:VV ' 

fc*. tH«***<««*n*'. • ■' - ■ 

(0 111] ;i43. jiJS^D»yi?^j«g|53 7ro»JK8l8!^ ■ 

Bl 3 4 •fi]^S$^W#ffira@!^'3 9 ©#iSSS:3^UT 
l»-5!." SfiPniilK 3 9-5. ' 3 9 -6; .'l i' 3-9 -ntt. Ihidi 
tfcJ;^lri«)fP*f?±LTV>S. «iiaiH!!S3 9-4»c*tiJ; 

■rsx-f -y^ase 1-4 (Bi'^f ais)! x-r iy^m^) 
X4(DH u'<)iis^st-tT^ um'f-a: ^is^^um^&'m: 

IN. l&li9m/lVIilAX*lil:^-r'5)'. #^088^3 9 -4tt'. ' tm ' 

i'tii^/i^m^cm^ttii^i-V^B^ 4 (a)) . c'c-e." ! 

n y ^{§#CLK4c6{4ffi«V''i^ai5ii' pV ^ft^CLK-' ' 
K«)<4«IJ;01iB(B)lHl?S'3 9^4CDte«ejliffiNfrflDelayfc*Jtjl ^ 
nrv**. J^:*. 4lfiWI3BS3 9-5»4#Stt<t;«nTV>?> • 
^a?>. «ingiHlSS3 9-4«Z)X:'3'S»^IN2.'7IN2»Ctt. 't«l^ ' 

«ira@»3 9-5ioX^«8TINictt,'"^]^'li;'Lili''''^ 

'<;i/«<tt«$n*; • • • • ' ^ • ^■•-'•■••■••»«u...-i 
CO 1 i 2) fflW0ifS3 9-3icj*;£;-r*;^-f'y5^a86 r • 
-3 (04. m) ii;''7.'i'>i/5^fg¥Y3«^Hi/X;i;«gVt-. 
T. #l1W«8?-a. /57j>e.*iI15li«lEVi.'V2?£ffl;>jr«v fell' 
{IPIBIEVI. V2tt. ijjEUfeJc-blfiaiWfllilVMAXtlliilWfli 



tSflEVl. V2**!lifllJ8^ A;'j5!Si'IN2trmM .: 

^&^^n■^.[*lffl5i'^'y^^t^CLK-K^:. xtii^'^wwzmi 

P!yi^m^LK3*ai:'j1-« (03 4 (b)) . '. :: ..i.AO. 
(0 1131 «|fffl08S3.9-2K^**B'r-5X'f yaffle li •( 
-2 (04. 06) «±. 7.-f y5^ff#Z20HU'^;i'^SH,> 

m:hri>. «rpfliHi!S 3 9 -2tt. . nswrn/EVMAX, f^^jprnm u 

VMIN&WWSS^o. .3TSlt. rtai5i^Pyi/«^CLK2$: i 
ffi:'7-r-5 (03 4(c)) .. :1C1T. 1*135^7 p. y i7 fS-fJCLK 
2©fiffltt. I^SBJi' P >y i'li^CLKSWfSiffl J: 0 ttiP3lPlSft;' : ! 
3 9-2«)e«ia5!Eli#fflDelayfc*tt5inTVi5.: -f/j:*?! i) J 

4fiif!qi5i% 3 9 -214, . aeisite t » . c 
(0 1 14] mmz. MfBiiHi!S3 9-U4. mmnEEm . ^ 
X. umnsMm^mmiis=f-a. /s-esw. mmimi:))- 

UTlftf^U, l^a5i7py;7fi^CLKl*a^jT-5 (03 4 3 

(d) )• . ^<9j@m. • iiMisiss 5 5 (4,-. wmist&mz,- m -i 

raiHlKS 9-3TP«E^fn)tBfraTC. *iJ;tX1i^1lHlSS 3 9 -i 
-2, 3 9-I®eil8jll£I^KDelay/£ttii6-e-fcrtSi5i'P 

*!I!W«BEV1. V2S:SttTt^«)^«raiHl^3 9 
tefflSHUlHlSSi: bTilj{^b. $iICTm/EVMAX. A 
JEVMIN&SttT»'^-&l«raiHlgS3 914. Sitt^i UXfiftfl^ ( 
-r-S>. f^PttmVMIN,- . mtt£VMAX$S(^TV)«4ilif8]|Bl::) 

?s 3 9 14. ^nmmm^t UT«»f^-r5«ra@!S 3 9 ic. > 

CO 1 151 (b) ^yWm^^ (02 7) . . 1 ^li 
v;5^-y:/S 3I3*JI^T, 09lC^Lfc|4ffllt«[lHl.v 
8S 9 0 14, #99^ P y m^REFCLK tl^lSB^ Oyi/ mm i,; 
DICLK<l:(D{4ffi&tt«!-rS. rtSU^^P-yi'^^DICLKroia: i 
m^M^oy ^'(g^REFCLKro&ffli: t) jt^T 1 
t»4. Jttte*^i^C0MPt4HU'^;n:&«. Vc^iHSMSi- 
^COMPCOH 0 . !1(D^. ■ rtSCd^ D -y ^ ft^DI;.;t 

cLK^ea^itsfierA^ff i^spi^ p -y ^^m^iDicLK 1 

oy^m^mJUi^ o .y i?m^REFCLK«){4ffl<t »3 jinTI/>-5 } 
<i^fC»4. H:RiK»«^C0MPJ4L JtUltS'.rf 
^{mm?<DLU^MZj:K>. Z.<D^. F^«i7P-yi?{Si;J 

(0 116] ;i?.7-<y >'S4fci3tr>T, 01 ^iz^i^ffy.; 
7/7 r-f 4 8 14. EORlHlFS 1 1 4 «(«ffl U 

T, e/7h:35l6]fiSttleI?Sl 1 2f3«^SnTl^^)«$a-. K 

(WllIO->7 h;&ip]) . t, affi<??>'7 h:^|6)i75<-i!cl^i. 

(v'? h5&|fi)*<^{b) l*lgBi'P'yi'(S^DICLK.i. 
(Dm^lfi^mi? D -y :f7{g^KEFCLK<0«iffltifiC?t^Zit!p] i 
»rO, 7 7«!)JW8HJ8£%T-r«.fc«>. (tiWI4Xx'y "^IS 
9lr«fffr«.i57«!IJ«S9SO^70)*<J»r»4. f8ja>i7 



(-> 7 iHi2S 1 1 2) -c^ajcff*>n,. 

(0 11 7 ] 7 7/':7 7'f ,>»!tBlg64 89E0RlElj|S l I v , 

ys 6 C*5t>Tv 0 1. 8, ir^Ufc^ 7 3 > ha-)V 1 1 ,v 

tt. ai 9lC^L«:ftil?9tt!i0*<tt;ia2 OfC^U/i:^ , 

7 P y >ffi#RLONttL U^;Hc:/d:oT^»5). Z.<D/t> 
«t>, 9 7 3 > h D-;W 1 . 1 8 fi. , Jte^lB^m^COMP** L i 

u^;K5 1 1 1 i ji*m^FW*H i/^;H3 LvjifeHipm^.)) 
A. B«hV.'^;hc1-'5, ,573>|^p-;h ,i,8li..i:k V 

««S«1I^C0MP*<H '^vIl^cD <!: ^ iz . , jStl^t^BW^ H U ; 
[0 11 8 ] Bl 3 5 . 5^ 7iOKB»ISETCD4ll^m 3 9 „ 

[0 1 19] *T.,0i|Si^Ufc7?3>H°T''''li;i 

■ mWSmxOU ^^;H3.t p , *i|ispIiISS 6 ^7 -40)NANj 
oy- h 6 7 broai;'jy- H7JWIMtcHU'^;M3/j;. , 

^Y4*<H U'^^l/ic/a^. ^ft. my- h 6 7 b<Dt«;*7 ^ 
y - H H U'^JHC J: D . ^, >n-9 6 7c ©ttl:/j*tL P , 
^mzfs. 0 . ;^ ^g4Y3A<H 0 , . :^rf ?f j 

5"fI^Z375tL V^^l'f''j£^.. . i u , { u >; I 0 i 

{0 12 0] ffiPBl@2S3 ^-zTJimnEiO^HU , 

^MZ^CHmt^rL^, ,^ft, X-f •v5^«m3tOL U ; 
^)\^^^Zf:^-( y^m^U(OH I'^MZJ:*). 0.4 ,) 
L;5:7.<-yf^a56,l-3ttM*IIPSS'f o.; ^*^6$!l1flimk . 

8R6 i-4«v WfJS^.a' r,/3'.5&^"6ffi«lfl'miEvi'.|j2*4^^^ 

-e'nm:'ji--5. ' ' '' ' ' '^VV 

[0 12 l],fflHIeIf8.3.9-4«.; WlitmYl,; y2^^,i ; 

3 9 -3tt, . mmmf a> .p \zmm^s.ymx\ ,•, vmin*, ii 
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[0 12 2] ^mit^oidm, itmt&mm^m?.i<^ 
\z. p^mi;uy^imciu(o&.^t:mt.^im'm^nt> j 

COMPSrSlt. 31*«#FW€:H 1<'><;H:: L. , $iIW3^A. ,B ; |. 
S:Hl<"<>lKc-r«.. .0 7lCS^Ufc->7 hU'>>7.^',6.3 , 
tt. *<Jffllffi^A, B€rSttT-f^'-:/;Ht^E4&LW-''<;iir,xj- 

[012 3] ^fS^1@^S3 9-4fa. <:^-:/;Hf#E4<oL 
s/EVMiN. vMAX^^-n-rnai:^-r«. x^r 'y5='fg^z2(Z) 

LU"<;i'*Jj;y;x<-/^m^Y2«)Hk/<;HrJ:t). X-T 
y^me l.-2tt, W^SS^a, j3*>&"$(UJp«ffiVU .V2* V 
-E-n-?-'4aa:^t«. , . , i: i :.! :! 

[0124] mmm^ 3 9'-2tt, M^msyi,, V2«:S . i 1 
ft. 1^81557 D -y i^m^CLK-KtrtaJi^ D yi/mnClUt; - ) 

©f»raofl:ffi«>rtfi5i7 n y ifmmm^iiiTj-r^. mm j 

|5]SS3 9-3{i, ^ir^SiS^a. 0 t«iIP«/IVMIN. VMAX* '.^ 

*n-t*nsit. f'^igfi^ D -y i;m^cL^-^=&mj^mmc\&y , 

IKM. o -y i?m^CLKl©^ffl«. . J15SI^BnDelay/5:W' „y 
f.<nc5. fjit*:)-^.. ±rdfKiaiJ3J:D. «tIBl|Bi!«53 9>,,. 

CO.1.2 53 ti^, ttR3lElK3 9©«.0#A.Jlj;i3./>v 
7 h:J&|6l7j<3S»|6]*»c;a:oJtt€{c, 02 2 t-^^Ac->7,,. . 
h:^|fil5-y^l 2 2tt. v7->7h:5[6]ft^RSDCDU'k. 

i,(^^i7 a yi^mnCLU (CLKl) »^{bS:S^UTt^2>., ,'., 
0 3 6 . ( a ) tt. . 2 jg* >3' 1 6 <OlfflWM«:if '!fe<0 ,.. 

"s!",, (*^Mj^sg-csffl) izCftm-^. 03 6 ■(b)|„;j 
.i2 mtio >^ 1 3 6 (Dwmm^'p,^t)^i-rnk .■, , 

[6,1,26] ^ffllbllPlSI is 9 tt. , 0 8 Xtm Ufc J: 7 , ■) . 
{:..m::'3{f^0UT (i'O-yirm^) O^iifflS:. :*':7>t5' 
MOlij!)nti:*){wA;b«^IN2 (i^P-yi'lt^) ©^Ml. ^' 
Irifi^tt*. Jiofc*. ^S:g:aoaiDf]|HlgS3 9T«;„j' 

■5.,"P»g:S©«ira0?S3 9T«. til:'3fi-^0UT(Dfe«l,";,,; 

':^3 >^firoii)!)ntc J: 0 4. UZ^rt^o T. * 'i' 
>:J'ia^4'*«)MJrg2?&Ufcii^»:tt. 03 6 (a) J 
^fjipl::. fy»i7ayi^iimm<okwt. ffllsJoilKl., 
3 9(D^D§^li#tJSl^flSg<lif.*. C<Dfttf). yym ' 

msim^<r>yr^>m})fimmziii^x. ^mr^m^ss 



(IS); 
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m*^i^-r^Lft>s^\z\t, ms e (b) jcjn-r.k^tci' 
mmiz^^^x, mmmmmizri,' ^ '■'>''■ '"•^■^ 

[0 12 7] ;^x«y::/S 7fi:fetit. 0 2 l IC/^UZ::^ = 
y'>yhyv9-l 2=0tt,-^73>hD-Jl' 11 8*^^''' 

zTssiz^i^^x, mi siz^.vit'^yJ^yr^ymmd'^ 

4 8 0'>7 h:^rl$l«j#|aIgS 11 2 tti' 7->7 K ^ 

:)5i6jfgmsD©M«-«j#'r^. dco^; si;fx I 

x-;/7S3t^ffr5; • • ■ • I ■' ■ ^ ' 

COl'28] — 5^. :^x-y7'S9t*SHiT. '57/7r ' 
<>fM»pgiJ4 8©->7 h:^l^«JtlHl?S 1 1 2»^. iK«E© 

:i->4J5)t@8Sl 1 614. EORHKl 1 4*^&ffl:^Sh«* = 
H U"<Jl/*St:^T, 7 7 P -y >7:t>(i^RL0ff*H 

fc-r?.. ■ ■ ••• 

[0 12 9] yX±xyymMmmi}<^TO. to^^'-y " 

T< >l!l[)»!8B!!S**fft>*i-5. • ' • • '•' ' 
(c) 7 7^" >I^«1P!S(02 8, 9)' 

*-r. xx-y7s 1 2fr*5t;^T, ^7-:>7 hffiSfims ^ 

0<D U'^^Hr J: 0 il1»i{»<^jh7j^n5.' = 57 i/t? S)rtf&fi^'R' ' 
SO*<Ht''^;k -r/Ji^ii," ffi»g!:a««lilflliI8S3 9*W ' 

mr?>m^. ^iJPfi7.x>y7s liiz^n-t^i yy^ 

fff • " " • ' ^ i 

(0 I'SO] Xt->v7S i 3fc:tet^T.'09Ji^l)i'i'fa''' 
ffil:t«@?S 9 0 ' rtSPi' D •^>M^DiCLK<i:#Bai^ D i - 
V ^ «^REFCLKi CDfiffl i Jt «t 5 i " P^gK □ -y b <t^' ' 
DlCLKODttffi*t#^ir □ y b mWCLKto'fiiffli 0 Jin 

ii>. *iJWd:X7^'y7S 1 4lc#fTt-4.'^l*!^^n-;>^« 

^DicLK«)^fflA^#8ai' b -y i^m4mcimi^iiSJ: rim ^ 

[0131] zf s i 4 li:*5V^T:^"2'it;«j'i7'>>co" ' 
±fi:2 hCNT3, CNT20D{i£*< "- 1 " ^hV; ';t;'^'>'h' ''' 

mtih 0 Ji»w " 4 "iz^n'i^ ys -i 5 tr^sw 

1" ^tn. A'i7:^hM*n difisito "! 2"'Ji$h'2.: - 
l^tMtcbT. ;^'5^>i/7s'i'6-'s i 8;''7.¥y7's rg!-'^ 

5 2 1 IC^V»T:'&ffi0tbM*»r^i;T'2it"ft'i>>:5'- 

<d'^(o±{Sl 2 tr-y hofifiAt "- 1 " izttt "+ 1 t'ti • 



!t$m2001-lll394 

:£.!.•..: . . . : ,-. ... •:. ! • • : 
[0 13 2] -Ij, XT-yZfS 2 2f::*5V^T; 09^^^ ■ 

tf>^t:isb. mWtT.T'y 7S 2 3 \zWtrt^. P^U!? p 

ii^-ti-Sitft. $!l«JPttXx-y:j'S 2 4C»fTt*'. ^ ^ ' 
[d 1 3 3] 7.x-/:/"S 2 3fr*5ViT. 2'MiJO>^i6'' 
±ik 2 t; y hCNT3. CNT2©ffl;&< " + 1 " $ n, ;^ > h 
fflttl' Oiiaw "1 2" \ZtS.^i 7.7'V:/S2 4\Z^\4\ ^ 
T, ' 2ii*'7>^'0Ji{42 lf"y hCNT3. CNT2®M**'"-^^ 
l'"^n; ^-i/^hfittl OiiSS© "4" {C/d:5o M^-'^ 
JlUT, X5^>y7S 2 5-S 2 7. Xx*y7^S2 B-s's 
0f:43l^T. ^ffl©it$!<iS*tJtxi;T2jft*':7>^«);fc^ 
0±ft2tf-y h<DM*< "-1" Sn-^. ' • 

[0 13 4] 03 7 (a) tt. fS»®B(D«(8]lHl?S 3 9 

f?>9izQ<r>i3^> Hif tt. (affiitsiHigs 9 0 x(7iVL ' 

LT. ;>3":7>j5'Mf-J£:i;Ti*ig|5i7P^yi^{tmK'I(D{4ffi'' 

ts^fk-rs.' 133 7 (b) -^sciaiaoiifiraiHigiss 9 ^' 

1 3 60;>3>^>hffi»4. 03 7 (a) tlBII^fi:' 

w.^\mmn% Qx<D]m^mzii:^cx. ±^t-y 

SJ(B?*:«I^UTIK.>LT. i3'^>9m.\z(5.CX\k%-'' 

[0 13 5] dCOJr'^ic, i^SB^D-yi'm^CLKKDfe'Ml ■ 
^tz/^tmr^-fk^-ii-^fctt. y7'f>mmmmx<oi{L' 'i 
ffltfcfelllftTSta/MiBJcfj:?,. 57»3Kaa)5ISmtiff 

T&td77^'>SISSE*fT5«^Kit< {feffi»!«*^^<fT ' 

^^n'?*; ;^5r-y7'S 2 0/ S 2 1 i;t«X5^»y7S 2 ' 

\z^n-r^i' • 

[0.13 6] (d) 97/77'f >OTSiE (03O;''3 ** 

I)''-' ■ ■ '• 

7.7^-v7S3 2lIi5t^T. 7 7->7h)llliSm^RS 

'^;KO«^/-r;^tt)-fe. «ftSBO*IPBllHl?S3 9^£i|iiHSP ' 

tim'^, mm\txTyys 3 3\zmnrio yy>y*'-' 

Isl»3 9'^S!lp-r-5i®-&, *ilW4XT-y T'S 4 4 Ir^tr-' 

-r*. - , ■ 

[0 13 7] 'X7=-77'S 3 3IC*5t^T. 09li7l^U/i:fi!:' 
fflit«ElK9 OIJJ F«qg8i^Py^(i#DICLK<kRii({^D ' - 
b^l#REFCLK<l:<D■^ac4B*H:«■r*. rtSaJi^ n yi^m^'^' 

mcLm&m^^mi^ n >y i^m^REFCLK©<a«i.k o ah ■ • 



16)' 
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ifttb, mm\t^7-v:fs 3 5 \z»n-r^.' ' i-s ■ > 

[0 13 8) ;3^xy:^s 3 4{r*ViT, 01 sfc^Dfc'.'.l 

it>6Tt>2ii*'>>^l 3"6 0l*t)WO*<fiC5ft:V> > 

iWr-T'S.' -tLT. ■77/77'f >iiHJfgl54 Stt.' 0 
1 6 (^*«?JpiKSI0 (A) Id/T^U^CctdtC, 7>'f>'f* .'i 

ff -rs. 97/7 7 >iMffli«4 8 tt^ 1 wtH<mmm\ 

H U'^;V<7) t ^C. rta5<^ D •]/ ^m^DICLK<7)ttffl*jI ' 

•r-5. -eUT. 7 7/7t^:>WWSB4 Btt.i 01 6©^ 
MWtt980 (D) »r5^L.fcJ:5C.-v7'f^-:/;i'©^v 

CO 1 3 93 Xx<V/S 3 6»C*5t'jT;;0 2 4lC^t/!: • 
7r-r >n>HD-;n 3 4tt. 7r-f>-f ^— •i^-'l'^ i 
^FENSSltT. 02 5Of6iRWtt»0 (A) t:^bfeJ;S»' 

>5'M* "-l" U. *':'>^(i^CNT3-CNT0t:l/Tta ' 

<o<tffi*a*«.* ■• ■ i'' 

[0 14 01 7 7/'7 7'f VSWafCJi. 4t*«/>'0*'> 

T.-r-yT'S 3 '0 i 8 tCfl^U:fe773> ho i 

-;n 1 8tt. 97'f^-:/;KS^REN*attx,.0i. ) 

9ro«MiW*^l®0 (D) JC^LfcJc^tC.i ii^-ft^FWS:®. 
fi^tL. fKWa^A. B*J<ttX'>7 ha»Hi^SINF4m; 
fb-rs (02 0 (c) (d) (g)) . : ! 

(0 14 1) 07(r^Ufcv'7M/5?X^6 3tt, *9f9 
m#A.'B*St*T. Mlif'iaSEV!; V2rafit)Si&5t^& l0^gi 
M (Sf»SS)' CD*iWIsI8S3 9 »;:^0#A5«l1SP^-r; .-.! 
5. 'I^IBtlC. ■->7 h Wv^;^^ 6' 3 tt^ 1 OgJTMl 

gss) ©aiW0iS3 9 ^immcAy.^mmi&'i 
» $n'5i6:^jfeffi«'r ^. c: JIT. . jifiaipjgs 3 9 0 

# A fd:. 2 it * > ^ 1 3 6 CO A O h (tf 
D) (0i:#llffti>*i'5. COfcto.' 03 6 .(a) ll^b 

[nl8S'3 9 roWo ir J; 0 [^"SPi''P >y it^CLK I tr : 

(0 1'4 i'i 7.¥v'i'^^'^\z^^'ixym2 i t^t/fc 

77->7 K^-y'^ 1 2'O-li,' ->7 t^aam^SINF^rStt 
T7 7->7 H»g#i3#RS0«)U><;U'S:SfKr*. 



ys 3 9H^ViT. 02 4{C*L;t7 7'f >3>hP-. c- 
;H34tt> :)jO>h7y:fiMmmmtti>, 2ljl< 
A'>>^'1 3 6f4i:;;tJ';'>h7-;/y®W«:S»tT. *,,) 

0>^m^l':>m'^-r, . :■■ . .s-. , . .-i-..: .'. -6 c 

[0,14 3) .^^/^r-f >SWST«. jliSS<7>«J0^'i;-. 
2ii*.a>:J' 1 3 6©l¥ijl:-e&-5. ,C©fc:«).,)v;{i.. 

( 0 1; 4 4 ) --)j< ,7.7-V 3, 5 »C*JV^T. 0 1, 5 i ji 
^ Lfc 7 7/7 7 -fi >*IWfi5 4 8 tt. g^m^MAXO W r- r 
'^;P*^:::.^'.-r-5^il7,7/7 7'f >*l1iIiSI54,8 «. 

te*BSrae.ii-Tt>2ji*e7>5'.i 3 6«)jai3±?i<o/><*e. 

C&/j:V^t*»J»fr«i;-f-LT. 77/7T-f>«flW884j,5 
8tt. 0 1 6 «)$iIPti^fil0 (A) ir^U;tJ;5lc. 7,7^1;; 

4 0HeffTr-S. 7 7/77-f >*(I8I8»4 Stt.. 
^MAX7>«H U^JViDt^ \Z. [Hmi^ n y m^DICLK«)ffi , :., 
ffl€iSe>1*-'5i:2jtt;ft'5>^ 1 3 6 ro»»3±7J*07»<SC 

mi'.eomm^mm (o. iz^bft^viz, 771*^- ^ 
:/ju^^REN«rfiltt^bL., 4 1 iz»n .y. 

"t^,' ■ . ; •. : , ; .■ i .!•.••,/ 

[0 14 5) 7.-7^<y7'S4 OlC*it^T. 024lC^bZS:,ij 
7r-f >=i>Ha--''H 3 4tt. 77-f >-f ^>-:7JK3 «. 

nm^ftnx. m2 5<Dmmikmm (b) jcs^l^j;, t 

«[* "+1" U *'>>i'e#CHT3-CNT0tUTWj'j-r. ;i 
•5.' *WmVK. V2$SltTV^-5m^liI?83 9fS. ^-i; , 
>^<l#CNT3-CNT0JC«i;Tl*lSlii' ny i^fg^CLKItO^ifc, 

4a*iS6ii-S. : . .. ;.■?:..,„;.; - 

[ 0. 1 4 6 ) iXx^y :/S 4 1 l:^V»T. 0 1 .8 Ic/t^ t-fc ; / 
773>hD--'kl 1 8tt. 7 7'f t>-:/JKt^RENS:, t 
SltXi 01 9©$!lffllttS§0 (C) lC^Ufc±'5iC,..jl[. 
nfi^BW^SttfbU, .Wmt^C. D*<kt;i^7 hiffi»im ( 
^SINF*IStt{b-r«.(02O (e) (f)) . mi\Zn^\^tz%, 

mjEvi. . V2wfit$&3fe* 1 -Dtmrn . (^»p5S) offirMi®, 

?S3 9tI^0#A'5©Jt»<£-r5. PKffC. ;V'7 h.k^'^v- 

gsettib-r-s. ..... . 

[0 1 4 7).c:c:x. «iIH10?S3 9<^^0«;l«. j2jI6,., 
* -5 >i$' 1 3 6 (D A -i? > hffiA^«:*:M ( 1 0 ifiSc© .," l.-, 
6'*i) <7)t#l:fft>n*!,;C:Ofc«>. 03 6. (a) «w>K . 



(18),: 
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nzm\zifv ^ti^9t±t^z.t\ttj.^\ .1,,. .. 

CO 1 4 8] 7.T-y:/S4 ±mi'ft7.7-y:^S ,^ 

3 8 t^cmw^fTt)t\, yyi^y hJ»»m^RSO©U-. 

^jH>m^$n^. XT-y7'S4 3lC*5tiT, 02 4130 
*L;t7r-1">3>hn-;H 3 4tt, H^'.C'^ >. 

{§^D0WNSf§li<bT5. 2 jt:<J 1! 3 6 «. > i s 

CO 14 9] 7.7^^:^3 3 6. S3 9.. .5 4 0. :S4i3,M 

-ij. X7"-y:/S4 4-S5 4-C«, n-/^{t#D... 

3 3-S 4 3 tttjS»l3ff<5n«. ^Sl", «^r.!;i. 
<y >''S4 4{Cijl^T. ia9II^l/fd4tBltfelHl?S9 0 iv.- • 
tt, rtSJi^ D -y {f ^DICLK<h#9a^ P 'i><? m^REFCLK ; : 1 
t (7)fi!:ffl€:Jt«-r-5i I^SP^ n ^ <i-^DICLKOT&ffl*^ i ••; 
t^mi7 ayi7 «^REFCLK®«!:ffl J; D Ji^TV>««^o.^rt 

y S 4 5 (3^fT-r-5. F'^gSi' P y i'ffi^DICLKW^ffi i 
d^^Mi' P -i/ i^m^REFCLK^&ffi J: OiSnTI/>5«-&..' ! 

>^x>v-/S4 6{C^fT-r-5, ■ I ■! • i^'V. 
[0 15 0] yt^'rVtfSA 5t;*5t^T.'0L5K:a^L'fc: 
7 7/7 7 -f >ifii|ffllgB 4 8 ■ a::>C^t^MAXiO P'<;l'«r 
:ez:^T«. 7 7/ 7 7 -f >««|i|gU 4" 8 li; aifcfi-^MA-. 
X*aU"^JK75t^JC. i^lgBi'P-vd'^t^DICLKWffifflSrt 
jftJ6Tfe2ii:/3'>>^ 1 3 6©liO±?><"9*<e3:e)?ft<'M 
i*l)»i-rs. 7 7/7 7^" >*HJf»4 8tt;' 0 

1 6 OffiiJSittffia (F) iC^Lfei-SJri 77-fW^> 
-T-JHt^FENSrlSttibb. $iI1i|l«:Xx-y7'S 4 7 {C^ 
frfS. 7 7/7 7-f>$'JWige4 8tt. S:*:«^MAX*< 

6.-e--5t2ji*'>>^ 1 3 6<D^K>±.-/l^<0fi^BC^t^i 
»f-r-5.-^L.T. 7 7/7 7 -f^ was 4 S«.' 01 6 ' 
<OM1»«S§0 (G) JCTpUfc.fcPt-. 7 7-f ^— -^JKI.! 

nm^m^itL. mm^:^'ry:fs 4 a ic^ff-r-s.^. : 

[0 1 5 1 ] 7.7-y-/S4 7T?tt.< •±j£Ufe^X-;/7'S 

4 0illIi;W1SI*^frt)n, 2Jt*'':;>^ l'3>.6<Dt}0>: 

"+ 1 ■• Sns'. XT-yZfS 4 8 H43l^X;ii0 li 
8K7RLfc7 73> hP>-;H 1 Jittv ^7'f^-— tZ-'I' 
fS^REN^SVtT. 0 i 9'o*ilWS80 (G) : 

7 hii^fi^SINFigrfett^b-r* (02 0 (c) (d)=(g)): . :.i 

c 0 1 5 2 ] 0 7 \z^\!ifiy>y H V'i^T.i'.e 3 \ii mm- 

?>. RiBJtc, ->7 HV>>7.:$'6 3Ji, •l^WISifi'J 

gig) <Dmrm^3 9^immtt^.> y^7'y'^sA 9> 
Ttt.' ±)2EU?^t;<xv 7*s 3 8'tra i;ftiiiiiP*^fTt)n, 
7>'7 hjii#e^RSoa»U'^;uA<Kfesnsv ' • ■ 



[0 1 5 3] XxyT'S 5 0T«. ±a:L;tXx77;S 
4 3 traUSiJWfTfen. ,2 j1I;«7C/>:5' 1, 3 6 (o'^J.'i' • 
hMA^ ."- 1 " .$n-5.; Xx.-y ys.4 6 
T. 01 5C^UJt'97/.7 7'f >*HSP{W4,8tt. 
m^MINOV'^^V^^r-tJ'-r^. ,57/7 7'f >SflliP15B)) 
4 8 \i. Oi'hmmimL U^JlOt^lZ. I>^^i7 O 

p{smiciiii<7>im=s:mmxh2mtio>-$' 1 3 ecD . j 

7-f .>«Wi2ISP4 8 tt, . 0 1 6 (D$lJ1JP^^ifi80 i(F) ; JI^ k 

mt:X'ryfS 5 UZWfit^. ,7.7/77'f;>$<IPSB , 
4 8 tt. «/jNm^MIN*m l^'^;!^© . rtSSi^ P 'A. 

i^m^DiCLKo^ia^jie-arst 2>i;^,-i7>^ 1 3 ^<r>^.^^ 

»0 W«?A<jec:5t4!)J»f1-5. *b.T, ;57/7 z-f. 1 1 
>«(lil|SB 4 8 tt.. 01.6 ©*J19t«ilg0 < J ) L/ct 

^> tc» . 97^ ^^-r^^Pm^REN^lSttibU, («isp*xr.. j. 

[0 1 5 4],X^-;/.7"S 5 1 TtS, IMVItXf-uZr.S;.^^ 

3 6 tRii;$iJiiP**tf*3n.; 2jt*C7>^' 1 3 eo^c/^'j 
8J3^bfc7 7a>hP-;n 1 8»a. 7 7.-r^-y;w.i 

{t^REN^SttX. .0 1 ,9©fWiSP^^^0 ( J ) tC^LZtji^- 

7 h®»lt^SIKF«:«tt^-r« (02 0 (e). (0) . .y >. 
[0 15 5 ], 07.lC^Ufc^2 v'7 WJT.^ 6 4»iv 

mmm^(.s^ DSrsitx, soisiimjivi. V2(7)«^j^5t*i.-:).v 
gfjaffin (^©css) ®^i[Bll5ls^s3 9^r^oex.■5^&l'iill;&.^ 
rs.' rai^iz, ->7> ks^.XiJ' 6 3 tt, ^ic 1 piiftis, 

<B4 (fS&SB) ©l!f)FBl[lSS3 9«:tgtt{b-r-5. 7.7- -j:/, 
S5 3Xtt. ±M\^1t77-y-fS3 9tn\:'MWi)^y*>. 

n, 7 7->7hJ!i#<i^RS0<7)u^;u*<siK^?n-5. ■ . .■. 

CO 1 5 6] ar-y.T'S 5 4XH. ±M\^1^7.7-yZf S . 

3 9 ti3ii;$flm^ffton. 2mti'^y-Sf 1 3 6<o^^>p 

hffi/>V"+ l".SnS, v;;^xy7'S 4 7. S 5 0. S^Sj.j 

1 . s 5 4 s-mfrL/t^. fMWtt;^7'y 5 s ^^fis^ 

i.i >i . 1 . ■ \ • . , . ! : 1 " ) 
[0 1 5,7] y^x-yT'S 5 5 iCiSt^X. ^7->7 hJlH# , 

mm%'ii<r>y.^)vmt^^n^,_ 7 7->7 hj«i»{ttRso,, 

*<L U'^JK^^I'^. IBIPttSt^^X'y.:/S4 4l3^fT-fC 
-5. 5 7 v/7 KJi»«^RSO*<H , fWWtt ' . 

7.7-y-f3 3 3ir»ff-r-5. ±aiU;'cJ;^<'. 7.7: -j^ • 

S 3 2-77-V:f3 5 5*l|ai3jgUXlfeff-$n. 77/. J 
7 7.'f >SISS*«ff*)n«. "t-UX. l*l«»5^P-yi'<85^CL, 

Kioifcffi*<i?p.'yi'm^cLK©{affltc^*>ii-e)n^. , 

:[ 0 ,1, 5:8 ] eA±<DJ:5l-«lA£^5n?tit^9>«^m«0SSX, 
tt. ■affliMSIS^7lSUWI8RiS. 7 7'r>WWS«llg (ffiM, 

6) t7 7/77-f>sss (?S8Hfi) L<^3^n\zm. 

it^REFCLKt©ffiffl*i!>^J:>'M4fflH:®5li]ax^< 



(19). , 



4$mOI-l 11394 



[0 15 9]. *firaiHl?S3 9*. jgS@K*fcttffiraiHl8SH^ 
?£/h$<T**. «i(fflIelK3;9.€:«EfflUTiafflS:,';-> 

n-;/i7{f^CLK. /CLK7>W3n'5itii»«:*ttIsI8SC^ . i.i 
[ 0 1 6 0 ] ffiffl LTl^^iV^ffiMlHlJS 3 9 «0^fSttfb3, ) 
9 {iSHat/imilii^^rSi^TS 31 tT. WSmn 3.9 <D. j 

oT. sen. 9\-^n:m>^^€\zn\jxmm^z-:^ .• 

C 0.1 6 1] Mi6ffl^STT^I^ffl5i7P'yi'M^CLK-K©lt- 
Mtem^, Sifi^oy^^^SRa 7.. '(a[fflM:«!«84 6^=,i 

$ nn-lf- H t^tcS Z. t SKihf 5 t . (4ffitfc ., 

[0 1-6 2] ^1, m2^}-^02S8 2,. 84S:fi&fflL-C;i 
4 1 Lfci*iaKi7 D y i^m^DICLK, ..•#BHi' D y s 

«(51?89 0 S:56Slfr!l!if^3.-&.5;it*^T#*..*fcv,.fi:,.'. 
tHit« W!l||«*<'>fj: < /i-Sfc*, tfiSfm A i; , 
S. a 2 8 ©::^xy.:/S 2 0;, S 2 icotifj,.) 

* 7 n ^J7 :t >fS^RLON*m l<^;l'C^cp.T 

[01-6 3] firffilt${!OM*&l^t3C,i^l.5J-^0!S8 2 *5, 
.fctXm 2 ^^^lillS 8.4 ^M^&^i^STTlr|^}ffl LTi»f^$ ,v 

mWlHlSStt J ffiiSitl it o TIIjflJ^S?&rol5H*»9i$ o T. 
10 I 6' 4]. 57?!D»18ieo^7«)*il»f«.;ffla/Jt9i-v 

^[eiBS {^y. h:*rSi«j*@!S i. H2 ) v-efTofco.-e, is] 



SB^ D »; i^mmuiwimt:, 'Mmk<D^6w^vrf}zB) 

flfc©7r -f :^«JJ«l«!S't43t^T, jfiraislK 3 9 «i J:,-5&". j' 
ffiSBfi!O«Sia*<0fjgrti:sn. ti5:4Btt;«!Hl»*®/hl®tj ^. 

10 16 5] y7-(>,wmmmiz^^^x,,f^^i^o^ytr,^, 

<4fflgllS«:*<fT^ Jl.t/><T#^. 77/7,r'f, >iBiS \ 

^kis-ti-fc. i3't}>^m<Dm'>n\z. rts^i^n-vi;,,,., 

m^CLKI Wfiffl^., ,?!S:»CA:'jSSTIN2Ki>l*&$n«<t,% j ' 
<oW^i)\ 6 , A:^i«-T: I N 1 1 $ ti-5 m^cCiffl ic [CJ , ^ . 

J:H. CKDfc*. 03 6 (a)..lcjStfcJ;.3{r','ii]i2^,|, 

CO 1 6 6] vy/y7^ymmz^\>^x.^MyV(o . 

zt*ixti>. ' ... ..' ,. . ... , ... ■ 
(0,1 6 7] 'A\z..:^%m6^^mwmmm^ff)^2'<o^'^; 
mmWt\z-o\,^xwimt^. -.^Lo^mmmt. imml'tt '^ 
v^Li»jft3S3 c^t;5UTi''-5. u^. 1 (D^mmmx \ 

C 0 -.1 ,6 8 ] 03 8 tt, DDR-SDRAMtC^®S>iyt i^' O •«/ 

mrnn 1 4 o «, ^ i <D%mBi&\zit^w^vcMt^\ '4 ' 

1, 57/7r'f >«WSei 4 2. tJ J: tJC7 7*^8151' 
4.4 7>tffljiUTt^5. ^«|]t«iSI5l 4 Itt. rtSBi'dy , 
CLK-KJSiOCMiSm^SnSrSl*. 77^:^.; 
«:«fii*(S^FCOMP, . -7 7fifflM:«(t^RC0MP. fc'<fc ' 

851 4 2ta; .97Jt«iK*lg=^C0MP,. ^'-f 5>i^f3HTI 
M, ■ JR:)«:«^MAX. . fi/h{g#MIN. 5 7 v'7 H«*©^R'S 
O.'.'*^t;08M(lWsTT«Slt. .7.7'f t^-y'^m^RE' " 
N, -7 7rf.>-f :^-7';Hi^FEN: 7 □ ••) i;ft ^ 

m^RLdN^ttl:'3bT(''^-5. 77Sfi'H2?g|51 4 4 tt, 7 7< 



(20) I < ^mim-iwm 



( 0 1 6' 9 ] 0 3 9 «V' ■fiifflltlJ'eB i '4 1 COgfaH^&^i^ b ' i 

Tv^s'. 'teffiJt'«f«i'ii 1 tt. ^ 1 ©*Jfi)gS8't^-<^ ' 

^l^illBlSSS 2. ^2^illHlS&8 4, a^5-ffi:'3>'^y 
7 T 8 6 . ii^X^^5.-Xi^'/fy-77 8 8 i:. ■7y-f >' ' 
iiLmttiHB^ 14 8; '57kfflltliS!l5I?& 1 SlO SriS^T- -S. 
7 r >fi*BH:*Sf0K l 4 '8 tti ' #!ilJ' a i>'(f • i 

7 7'r>Jt«l^m{f#FC0MP$:ai:^f SIfil'JST* ' 
•5. 7 7<ji[ffltt«JlHlS^ l 5 Ott. '^Bai^'p-yi'li^REFC ' 
a^i:UP^%{7 u y >re-^DICLKO«iffi'*>fcl4b;' 7 ' i 

igttT»«. ■ '■ • • 

[0170] 0 4 0 tt. -7 r-T >fiifflit«lHl^ 1 4'8 « ^ i 
»ai*S5L.TVi«. 7 ir-f >ffi#it'(!S!ElK 1 4 8 ' 

8S 1 0 8 'S-m^^fimnrS)^. 7 r < :>{5i:4ait$!i[HiJS i^- 

4 8{i. 1 0 2 CdM-J/*— h l 0 2'c O '-' 

mfii!^ ^-y-^T/'j >ifm4sm^^pC, 7 u y :/7 p ^ 

i d 6 coNANDy- f 1 0 6 b (Dt^'Hii^ ^yr^ V'it' '■' 

«ttflMswc(»ip*ia^UTtss.'''' •• 

[0 1 7 i ] 0'4 1 fi. ^^{ilii:!:^®?^ 1' sb' oi^aa'' 

*^UTti5. •57^41itk«lH]SSl 5 Oti", 2t3C02A^ 
^'<^NANDy-> A> e J^S 7 U <y ^7 D «y T'IhJSS 1 '5 0 ^'^ 
a, i S'O b. 1 5 b cl' 1 5 0 di:,' 2 A;'J<^ANDI1 
t&i's Get. ' 7 0 y Vyo'y T^EIK 1 '50 cl- 1 5 0 ' 
d oXJuzktvenHik^tift 2 X;'3i0NAND'5'''^'Vi 5 
Of: 1 5 0 i'5 0 h",' 1 5 0 I'i; '^"T5>y*'^ 
CJtlHigS 1 5 0 j <i:T?«»fi!c$nT^>5". t^-f 5'>^/^f!tlHl'' 

ss 1 5 0 J mi <Dnmmm<D^-i s. >^^fiSimk'\ ' 

0 8 (DjiSUlK 1' 6 '8 a SrCmjfeRiHiJS 1 '5 0 k lcS#' 
«iAte'tiI8ST*'-5'; CRNf?^lkiHl?S'l 5'b'kli- ■E4fc3^ ' 

5 0 jji^'.CR^jt^iiifis'i s b k-vmidfi'^ttPiUifo'' 

y i7«^DicLKt#B9>7 D V^'^t^REFCLK.ii^NANDy^• 
M 0 8 blfSJt. '^'^ i >>/^#tlM«iil^6tVv ' 

_ ■ ■ . .r.i '•■ ' .• ,1. I 1 :• 

[0172] 7 U 7^7 P 'y 7'01fS 1 5' 0 si (OXfliZ ' 

CLK;)<m*SS nxvN^.; 7 'J '>V7' P 7'@!S'l S 6 a ^" 

f V 'i 5 b gro-y(bAMitM^EhTV»'5V'7U 
7bVyi5ilS l\5' o;ij''roAyjidii; a «>'ir{g#RE' 
FCLk'*iizi)t> >i/±dm^ i's 0; j <DCRi^5£»iii?S' 

1 5 O kTjiS^4;^i*3ffl5i'a«y^«#DTc^^^^ " 
n-Cl^«. 7 •) 7 7^7 P;i; •i'lHijS'i's O' btoaVjy- H; 
N23. N24H.' -e-h^'n/iiNANDy- h' 1 5 'O W 1' s' 0 1' 



C 0 I 7 3 1 NANOy- h 1 5 0 f - 1 5 0 I (Om'JjOXu ■; 

y :/7 P "/-fmn 15 0c, .1 5 0 d tt. -tn-^nitij. i 

i^*m#CP5 J CP6*J<k?/Jt«*S*S^CP7. CP8«ai:»J t. a 
TV^S. ANDiaJS 1 5 0 e «. it«i^«fi^CP5. CP8*...^t 
Stt. 7 7P-y^:t>'fi^RL0N^&tU:'3UTl>-5. I^)4.2jin 
fi. 77fi[fflJt«lHi?S 15 0 (Diftf^^'f 5 >{f^7^.UX 11 

■ ' • . „ 

[0174]. rtSJ;!' ft ^DICLK©^ffl*<#!13d7 p, , ) 
'V ^^{f^REFCLKcO^ffiJ: D jt^■CV^S«^. 0 4 1 !. 
Vtcy U y y 7 P y T^IslJS 150a. 150b H.wt s; 
trtffli? P y i'e^DICLKfClilflllUTlftfp-r*. • cio&nw 
J6V ./-HN2I. N23. V-KN22. N24fctt. mmcm U 
^7itai:^$n-5 (04 2(a)) . ddT., 7,U y 7'.7P). > 
yiagS 15 0b ODA;'J»Cia. CRNf3t»:l§If& 1. 5 0 k « . - 
^LXtf^m a V ir{i#DICLK*««*&$nT.V»-5/S:»<>, ..^ 

m^i$3f^ttt)-r*^fCSJ^iO 7 U 77 D -y yiHl - 

K150C, isodtt. >i^{i^SMPL{ii^«ij 
uxy- HN2i-N24<o{i^*iJi»3ii*. •tn-s'njtiftte 

*«^CP5-CP8i tTtB*-r* (H4 2 (b) ) . . : 

[0 17 5] rt35i'P'y^(I^DICLK©(4'fSt, .. 

p y ifmnKmuio>iSL^t<omisi. cm^^m^ i s.oa- 
k om&mtsi-t. *) ft^-s ir»»^ii 7 u «y :/7 d vrfm^w 

5 Oiatt, rta|{i7Py^«^DICLKKI»IJ«LTiftf1^Uji.i; 
7 U -V 7^7 P -y -fmn 1 .5 0 b tt.' . P -y (S^REs? 

FCLKlC|5lj(fiUTSl!lf^-r-l>. crofcfti y-HN2I..N23..) 
/ - HN22. • N24C14. : 5l/>»riS»ffl©«^*tai:/3 $ ns,.: i. 
(04 2 (c)) . 7U y7'7Py:^BKl 5 0 c.i l.Sjv 
0 d«, ■y•>y•J>i/^t^SMPL^C|S)»!L.T/-HN2l-^■^^ 

4c7)^i^*flStoii*.. -en^nttiii^mfi^cps-cpgi: u } 

Tltl:^-r-5 (04 2 (d)) . •. . ; J.ilhf 

(01761 rtSKi' P 'y i7(I^DICLK(Diaffl7><#fi<!;7 d 

y^fmwfcim^^^omnxf^-^^m'B. 7.u 'y;7"7i; 

P'-y^lHli^l 5 0 a.' .1 5 0 h\t. t 'biC#fi8i' P -y i'... 

U -N23; y- HN22.. N24»r«. ' H«rai;m^?i^m:^j5n 

"5 (04 2 (e)) 7U-y7'7P>y:/|eISSl 5 0 c 1 

50 dn; '■^>y*)>{fmnswuzmmi^xy-.\'m-, 
N24©<t^&®»3a*. -^-n-rtutfe^^m^cps-cpst 

l^Xtii:fTr^ (04 2 (0) . , . : ■ M 

[0177]^ 77fi[fflJtlft(iII8 1 5 0 li; (ifflW, 

M*<CRB$^aiHi?s 1 .5 0 k (ommm^iJi 0 < up .. ,. 

tfcttl^»{iW5, CP8*ti:>blcHU'<JUtC^f3tt€ri « j 
tr-.v^aiTS ^ 7«Dfl8iraST0)(4fflAi-aUZi<hfiJirr-ri 
•5. ^■i;Tr^7P -y i'^>{imON€:mfJi<tT«)h(0 
4 2 (g) ) ; 'C(DJ:^lC; 7 7lS0KBaiSEB*»w*5ltittffl - 

-Sr<DWIW*.-'aS:i>3t^7ffiffiH:«clHlKi soxno 
Tt^Sfc*. ^1<D|I*6J^9§<!:^/J:t). rtSBi'P-yi'.O 
^ACLK, (*fctt/BCLK) : 0->7 h:^|S)S:RC2-a-*£« 



(2i). 
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[0178J 043 tt. ^ 7Ay.7,i.>M'M^ 1A2<D 
1 OllJfi}gfi|0!)97/7 7'f >*IJ55IS84;80!)m*"&t)-a'i 



1 4 4 0P«BS:.T^UTV»S. ,.7 7.«'J^gSl 4,4 tt.i.,7,>', 
a > h,D -;H 5 2 <i:, 7 7 V 7 h 7 y f 1 2, 0 tTfil 
*SSnTti>S. 77->7 h7.'y5^ 1 2 0 tt., k 1.<D^")| 

1 O^JfiJgSIC0->7 h:^fS]7.y,^,l,2 2.ttfgiS^nTvv., 

1 = ■ >' j •: AO U.A.J i'..! ■, 
[O17 9]04 5tt. 773>hD-;H 5 20i¥aiiV 

^.T^ LT i<» 5, , 7 7 q > h a-;n ■ 5 , 2 fd^-^t>iti 
Hill 5 4 ^>^IHISS1 2 8 t..$iHJPIe]SS,l 3 Ot,|.V 
0RlHl^8l 3 2 tT«J«SnTt^'s. ^J-^0!§'li2,8 . . fao. 
i^lsllg 13 0, ;i3j:tA)R@!| i 3.2 1 CD^tej^j^ ; 

tl^-a)Il!ST*-5, ffli5>-^t5-a-0?Sl.5'4«., 13 1 8 .'. 
\Z^.Lftm 1 <O*kjgS8<^ffl^^t>#08S 1 2 6 tfiAT- 1 

(o.'STffljiUTtris. -fTit^Jti. m*.^t)-a-ieiK 1 2 6;.,. 

MS© 3 Xmmy- h.^s 2.A:^'NAND^r^- h ilii. j 

iHlSfH 5 4 3 A;^NAND^^- b\zn.,pz-i,>itn i 
«S«<t#FCOMP<Z)|fta*m*&$n. . 2,A^NAND^^- h}Z. j 
tt, •en^'nANDlHl?S^&:n'LTlt®S^««^CP5.;CP7»^i . . 
i5J;t^Jt«ife««^CP6, CP8*^«^«&SnTV^S..;.,;,',;,'^.. 

[01.80] 0.4 .6 tt. k^»-^to-a-|Hli?S 1 5,4 OiKif^a) . . 
«fi<lffl«!Ig0S:^UTV»*. .fJ^«.,,fflL*^jbiB-|HlK 1 5 . , 

^CP5, .CP7X»^HU'^;KD<i:tJC,.)inlifBW*Stt{b , : 
U. yyav^-t >(i^RLON*<L WfCJl'iji tbR^^m^ 
CP6. CP8*m U"<;K^i:^C., Jt^m^FW^Stt-fb-To j 
•5, iki«^^*5-li-08S 1 5,4tt..7i7D';/57:t>ft#RL0^'.,- 
N. 7 7 >>7 RSOv . «;)c«#MAX. , 7 r ^, >Jt^ ' 

«IS«^#FC0MP7J<<»:'bl:H U'>^;l'©i:^JC. _ iinit^B . 
WS:?g14fb1-S. ifl*-^t),H±l3?S 1 5.4 tt, , 7 P 
>ff ^RLON. ^ 7.->7,>nM#m^RS0*«H J fi. ... 

w. snfi^Bwtfe^p^ttft-r*. . . ; 1,^ 

[0 18 1] ±5EU^iliJ»«i«lfll9l8ST«. UlTj^TJ:) 

4 7 «. ±.mLft^mm^n5^itsmm^'mm^fp^-t-7'.- 

/RESET<^)/l?i^lr J:,0fflJ6Sn. *j!Jffl|g3£. y.ytomm''. 

7:7. < >wmmm. o 7/7 j^-r >iws7)»fflj>:fTt), 

. ■ ; 1 IV . !'. c- m". IV . i 1) 1 . ui'i \ . • y 
[Oa 8.2] »J»!i8:^-,,77lf>1ai»IH«!l. 77/7,7) 
-f >IM!g©fi]1iP7n-«> mi ©USSJ^Iiil^-Tife'S' , 
fc«6. ttti!(!*«liS-rSb 7 7*0«)SSSgTtt. 7.7^y-fS 



6 l.lCiiV^T, 03 9II^LZi7 7j4«ltk«0^1 5 0( ..v. 

mktp n V 9^^mzmixt^i^Mh-^\^km^\z \, 
«..9,7itttie*®#FcpMPttH^<5;nc^fn-5.| 57,, I 

Jt^i^mft^FCOMPOH kfC;Hc 6 CCD'^, .f^f»>>^t _ 
□ •;/i7<g^DICLK$ji^-a-^$am«fTt>n-5. rtSB^ P.j" 
y ^{i^DICLK®{4ffl*i#Ji^' P,7 i/'fi^REFCLKW^ffl 
«fc OJinTI.>S«^Ctt... 77^«tt«<i#FC0MPttLj^r.f 
vhMzii^^, y7VcMt!^m%^Km<r>'L V^MzTy.. 
iO. C©^. rtgl5i^P'yi;^i-^DICLKS:iiii>«)$i|ffll*< ^, 

fTt>n4. */t, rtSRi^ a ^ m^m^m^mt'^^m... >, 

i' O«>irg^REFCLK(0teffit-SS!Ufc«^tliv ,77Pj ^-5 
';'^?:l->^i^RL0NHHU'<;HC3n5.. , 
[0 1 8 3] ,7>T"y7'S,6 2J;:43vVx. 7 7P-;/y^>, ) 

^m\smHv^)),<r>^'^. mmay 7^ >mmz^n^ .^5 

•r«., 97 P y i^*>;«^RL0M*«L,U'<;KO«^. mm ]l 

\t7.Ty:f S 6 3 tCSfff T-S. ,:^x>y7^S 6 3lr:feVV- j...| 
Tv 04 5fc:^U/c7 7P> >P-;i',l 5 2\t. MM^ \ 

[0184] XJ-yrfS 6 4 <D 7.7 >'.7 hfiSltmSO,^ i " 
OSG. .■l3ctaC;^-r/y7;S 6,5 «v'7,h7^lS)«7,7 5" ;|i V 

Ji. ,m 1 «)IIJg}^aso;^x7ys 7 , ■ s 8 il^-©ifiHfli| jj 

S. 7 7/7 7'f >B!1Sdtfft>n, rtgUi'P v^m^CL 

[0 I 8 5].C:C0^Jfi>gS|6Di^i»#maiHl?8»Z*5I.^Ti 

T#5,:,$6t. .*C<D|llilSJgSSTtt, '^ffittfelHlK 1.4 
64'77'f ><&fflH:i4@8Sl 4 8 t>,7f&fflJt«@«}'iVio 
5 OtT«fi£U. 77«3«)il3!g»C*3tt«.{4ffl-B[©'HiJI»'; 
tM 7 7'f >i0M8gI9SJci5ltS{4ffi-Sc©lMj»f <hS. S<1. , , 

©SflwaisTff-Dfc. 7 7*aiffls?ss:?.!i^i 

[0 18 6 ].^*:»Cv,;*%^<^)J<4ilii<^*«[Hi«8<^^3 
ir^UiS*«3lc^-f;£:L.Ti»-5. /iiJ. mioHJgJgJiTi,;^^ 
b. .rnf?a)[Hl?siroiiT«. l?a)?^£Stt5^«:«aft-r,'5.,.'..i 



i v:- 



[0 1 8.7]',04,8il,'mi^i-J^0SSl 5 6S:^•LTV^...; 

-s. m »mwin i s e m i <DnmmWitm~<h 2 
xhm^imzfHW^i^ayi^iB^ca-wtmiii. ' 



(22)" 
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6 a, •! 5 6 b, 1 ^ 6 c^<mf^^hxiW.^7.^'y¥ '^ 

n\zmii&-ti>m^-t'&i, ''Srk-( y^i s e a", rs 6 ' 

'f y'?" 1 5 6 a; 1 5 6 b. 15 6 c oj^O'#Ati.- ' i 
[0 18 8] :^nmi&tl^X'\i: m^oy^^^S 2<DXij^ 

n. miCi^mn 9 2 ©wtass^sniij j;jXft!ii9i«ii^sT 
snrir^s. 04 9«. -f4*a««BMJ&B#<^^i^M^0gs • 

1 5 6*5j:lX^24>J^jHl»8 4 (01 Oj' ©«if^^^^ 5 " 
[0 18 9] ClOHJfiJ^JiTtt, 5 6)6^' 

i^ay i'REFCLKt ro<<iffiMT6lii' • 's'i' □ -v d7T#Hgir b ' ' 

•r c: t T. y yifmm^\Z'k-mfi{iLmit^<DmS(.^& ' 

CLKt^Mi^ P -y > REFCLK t ©'{i>ai?&Vjs ^" <: 5 <h' < ' 
T T7-T6) , 04fe^bfcSM@K}'5S|*3-e * 

[0 19 0] ^fim<D^m^Mfkm^<Df^4'(bm 

BISOli. Di)R-SbRAMli*lt-5!>n»>e^W'fflI9Jl 7 0&- ' 

[0191] ^D^y^siiffliiaj i' 7 ofi; -MM^^gigi' ^ 

3 2:''{;ayi;/'iy^'T'i 4 a, 3 4 b-.'-iiffilMPlHlK ■ 
1 7 2\ X<.y5^0i»l'l'- 4e^'|gV4:i^'a>3'l 7 
^ -|5I?S 1 7 8. 1 8 0, 'EtffltfcKllSS 1 '8 '2 ; ' y7i!l' ' 
!ipSI5 i 8 4 . 7 r 'T ^'lijiiiiaiS i S 6 ; ' ^ b';*) 'j? 1 '8^ 

8 » 7 7 -f >jS*'i; 9 '0 . ^ 2 -fe u'i^'^-i' 2^' 

174; ^'1 -t U^i; ^ i 76,' 7i&lffllB 1 8 '4 ,* '7 7 ' 



V^'l 9 0. 1 9 2, *5j:t;D/A=i>A'--- ' 

^' 19 4tt. 02lc:*LfeMiW|El2S3 1 8 LTC'Vi 

5,it' . '. i ■ • ■ . . • . I.-,. |',5)?, 

[ 0 r 9 2 ] mifmmn 1 7 2 «, rtsui' d y • 

CLK-Kv7CLK-K. 'X<y^mn 1 7 4*>50IHil»^ife ^'' i 

<imK. /cLK2:m:'3Ltv^5. n^^^v^m^zit-'- 

K. ■7CLK-K«. 02 ir^UfcStpb D«vbfa^l3j[t^t:t''>-' 

a^S-ElK 1-7 8H, rtgI5i/D'yi7<i#CLK-K'' 
SrSlt. ■■ ' 0!>ir p -y i7CLK-K«:^5jli-r'2.^flftlHlF8 2 0 4"' ' 

^UTVi*. = " " I- ^ > .; If: ! \ ! !>} 
[019 3] ^^5-0^8 18 0 «. 1 7'2 ■> 

7L«.' sijfg^q^ffl;^!!]'!^©^-^ 5 >ifmmz^mir^^'^^^ 

^ - m\<oniSkm*& (09)'®3^5-W:bAty77 8 6' 
*J J:tX^S-A:^A'-> 7 r 8 8 *t^ffl sns. ■■ fifflttiiS " ' 
®SS 1 8 2 tt, P y ^it#REFCLK*SJ:lXf»>lglJi' ri 

:^LTV^S. lafflltKlHl^l 8 2«. ^ 1 ■• "'f 
(014) ro{4fflit$SlHlJS9 OT&^&^'-f 5 >i^4fiJclnl!S-i! 

1 0 8*K5liTl»^3nTV^.5i'' - • ■ = • ■ ' ■•'"^'i 
[0 19 4] ^7i|5!lfJpai51 8 4tt, Jt^tSSm^COMP.' ' 

T'it^RUP, *>:7>K>'C;><I^RD0WN. *5J:tX77D'y-^ 
i'jfXS^RLON^ffir^jUTt^s; 7 7«!H«ig»l 8 4tt,*') 
« ^ 7lB»iQ»:M:»i^*m^C0MP<oStJt,>T* ■ 

b , j:b«ifSI^;5<JRiE i; 1tt^\zvynyi;:f ><i#RLON - ' 

[ 0 i 9 5 ] ■ 7 5"f i a s «, E«^«m^co': • 

:/0^FUP, ;*j'?>'hy':?>'(i^FDOWN.'S:^c{s^*\x; •'• 
i^i:n§k'h^mm^mf}hx\>^i>. 7 7 < xwfjpaj 1' 

8 8tt. 77Dryi7:t>m*IRL0M<?)Stt^k»* (77^'>"- " 

^m^Fup, ^-j/^ h3'e7>^g^FD0WN*^^i:^■r5«^^s■•"• 
WL.T^^-^). • . ■ " • • 

[0 19 61 97*'7>^' 1 8 8tt, *'J;>h75/-?'mi 
^RUP.-*'7> h^'^Mf ^RDOWNSrSft, 2}iyVf}0' 

y'^thxWi'^hSti'^y'^m^m. /rqi, rq2. /rq2' 

^aj:6UTt^5. 7 7<>*'i'>^ 1 90H. *':7>h" 
7 -y yil^FOP, i) t7 i>'hy'> XS^FDOWNSrSlt. ' -S" If' i •■ 
•y h*C7>^tbT»)ftt, ;'7C':^^'(S^FQ1. yPQl, F-T 
Q2, /FQ2. FQ3. /FQ3^ilJ:^LT^>-5. - 
[0 19 7] ®2-fel>^'^' 1 9 2«.' ;<JC'>:^{gl%RQ'' 1 
I,' /RQI, RQ2. /RQ2,J FQ1-F03i /FQl-/FQ3SS»t, 
>>l[C«i;TjS«?(i^SELA. SELB. /SELB$t«:^LT ^ 



(23).'-, 
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/RQl-/RQ3^Sit. Z<D:^'y>iS'm\Z]t^CXSm*)<om- u 
mnSMU Y2*ttJ:'3UT0»«... nc*iv mioHJgJ^filt J 

WiWmiEVMAL $iJ«t|imVMINfc;a:t), ®:*;(0*C?>^'M,i) 
Oifr. l&liWmBEVK V2tt.- •€-n-?n*H««ffiVMIM. .IH,,i 
1SP«/EVMAXlc;^j:«. ^ . • !• H. ! • 

[0 19 8] ^l-fel^^^'l 7,6«, *.'>>i5'fi^RQ:lMi 
K /RQl; RQ2. /RQ2*J:tXaiR^i^SELA*Stt.;7.^-y ] 

^0!S 1 7 4^*ii'<ip-r-5*gsc«)X'f y^m^^\^-h\^x I 

V>-5. ;^-f v^^ElKl 7 4tt. «l:-feW'i'^' 1.7 6j6»6 a 
OX-r y 5^m^43 J;?/«fflim£EVl. V2. . VMIN..: VMAXSS ; 
It. ^&«)$lJ^»®^*m:f3LT^^*. i'-. . ,>::. „:, 
[0 1 9 93 05. jlMSiJ1»lsI8S li7 2 WSfSB^^^ .-. 
bXtr^S. m&m^M^l 7 2»,. 6O(0Mf»)lsI%l:9 , ) 

6 ^m.m\z\m\^ftmi&^^ 1 9 s 2o(7)ffl!PBi[Hi!s 1. 
2 0 o«:ia?inras^LfcSJSisi8S2.o 2 t,.«iraiHiis*>ij: 

e»/i-5^fi£0!S2 0 4i. j50»l^bigK2 0 6 tTf^JjKS ) 
nTV>«. ilifflHiK 19 8.- WmVk 2 0! 2 . *5 J;tX^ . 
fmn, 2 0 4 tt. •?-n^^ti0 2 bfcijSSUlK 3 ,1 ; ■! 
0, i«JjlJff|slJS3 1 2, feJ:r/SJRlsI?S3 1 4»c^;*;SUv. 

Tt^*. : I- '::•.!!•! ^ !• • . J-. ! \: .' 

[0 2 0 01 ;^t43. mmmm^fi i, 7 2 «. ^ i <o^m 

JgS|(OjS}SlslS§ 5 5 (04) t^mz. H^bJ^tliftiS 

6. 2oo». mi<r>nmmt&<n¥mmv& mz).t.n- 

mz, ^7^kht^\i^K■hi^=f■/m. /IN2. lii:^«SWOUT*v 

s. zL<nnmmw:\ti msiun 1 9 e 2 0. 0 \t.. s. 1 

[0 2 0 1] ilSlslK 1 9 8 (DiSKIelK 1 9 6 \tu , 
19 6-6*1^^. A:^SSIIl^INI, im\Zf^&i7 ay i^H^. 
CLK-K*5?Slc:SttTV^i». ^raiHl»1.9.6-6tt, 

m=fm'S:mi&mm\zmf^v, ^^iJm=f■lm■vp^&i7^:,l 

':/i'M^CLK-K^SltTl^'5.- ^fc. imilHl!S 1 9 6-6*.; 

rt^n&»r^y^, mtBimm i. 9 6 ^mwihiis i 9 1, 

<£-?-n^nattTl.^*.'!,?i8[b'JlHl?Sl!;9 6.-ICDUJ;^J!)JS^0U^ 
Ttt. l*lS{i7a'>i7m^CLKIA^liJ:^l>TV»-5i(.>.i ■ 
[0 2 0 2] iii!l|pI8l2 0 2 0ffir8]|sl%2 0 0-2(2. (A. 

ijm'f-mt:mii&m^sz\zmi^L> :kt}m=f-m-c\*i^^i 

□ 7i7fi^CLK-K$SltTV^§. */::; ffifH[Hl!§2 0 0-( 
2ti. flWig^a; ^.izmmWim\i, ©ltS«flEVMAX&,i 
^•n-t*nSltTt^Sii«}W®«&2 0 O-IKv A:^«^IN; 
lT*Srail!S2 0.0-lcDtB:^^§lt,, X:'3S8^IN2Ti*iSll 
i7n'yd7©^CLK-K?£SltTl/^-5. ffira@K2 0 



o-wt, mm^=Fa. .^\zpmmf£yi. v2$^-n<nS( 

ItTlr^S, Jifi^1[HlK2 0 0-lcoffi:;jJS^OUm. rtffRi' , J 

ai^i/Tv>«.' ■ , . , . • i'., ,. • . t ■, i, V 

(0,2.0 3] •&fi)tlHlifi2 0 4tt. aiiRli^SELB. /SELB| 
<&SWTl*)g5^ D ?; i'd^CLKIA. CLKIB^^B£L. I*ISB 
n 5^ i^M;^CLKI t LTta:'3 LTyiS. 2 0 ,4 

tt,,HU'^;KZ)a!«m#SELB (/SELB=L) SStt;t<l:..-(i", 
rtai' D «/ ^(i^CLKIB^rtSSi' D i7^i^^CLKI t i^ 
bTai:^L. L Ix'^^KDSlRm^SELB (/SELB=H);jS:, •> y 
Sttfct^.! rtaSi^ i^m^CLKlA^rtaUi' ay ] ' 
^CLKItLTUl:^'r-5. ^fljcigte 2 0 4 tt„ m^li v 

•rs<fc-5»r, jMiRm^SELB„/SELB©«»5SAI^fC.„fil, j 
-<^{fl[*a©l*lSKi'P-yi7^^CLKlA, CLKIB^SltTt^ 

aiWffl^SELB. /SELB©«)0#A<D|ge ,.[.. 

J; 0 . . rtsj;? a vifmncm iz-^v z. t .• 

[0 20 4] tti^{k®8S 2 0 6 mkhmnsn. mm - i ^ 

mVMIN, {feUi^^VMAX. ±JJ:t;trta5i'ayi7<t^CLKI 
jWPmflEV3«a*bT(r\-&. «]m@»2 0 6, ] 

{•t..m&-ti>^mmmmiz^{iit^n^, ms2 

m{tm^2 0 eroSfiSBSr^UT^^S. «!jm[el!S2 0 6,;., 
tt,; 5o©ttfS@!S2 0 8*E5iJ»cS^i^UZi:iISlHl?S2 

1 0 t V . ^^raSK 2 1 2 . 2 1 4 1 . . fi):fflJ:k«lHl!S 2 ,1 . 
6 A;P;^^fi!clHisS2 1 8 t. tl'y>'5'2 2 0t, b/ 
A3>A'-^2 2 2<!:S:tiATIr^«). ,W«5lsI8S2 0 8.." 

«. , 0 5 ni:^ Lrz.mmm^ 1 9 e , . 2 o o t i&jtt-c* ^ 

0, ra-0)4#tt^,*rU,Tt^-5. jiSlHl!ft2 1 0»4.,W2i, 
(I^LfcifflS®iSlHl«S3 2 0 lc*f^^;LT^^2.. fft ",, 
fflttfe0!S2 1 6. n)V7.±&mU2 1 8. .*'>'>:^2 

2 0 *J J:OD/AP W1— ^ 2 2 2 tt, . 0 2 fC^. L/tSS J, 

3,2-2 fC^tlSL.T''^*.. .• ! 

[0 2 0 5] «W®SS2 0 8-2*^6ffi|SIIlI?S2 o'8-5,',^ 

U, , IN2Crt88^ □ v/i'^t#CLKISrSlt..',ieiffli;^ 

a. .0-e{M1W«ffiVMiN. $iJffll®IIVMAX*.-€-n-€-'nS,l. 

ItTl^-S. 1ilW0?S2 0 8-5tt,.. A:^J8-TINlTF«gffl5i7,j j 

P->.i/m^CLKI$SttTt»S. iira(eI!S2 0 8-lAv^ffi^v 

mm»2 0 874tt> ?.:hi^^mizm^<otiitim^^^, y 

«iraiiI!S2 p 8-l«. A*i>«?^IN2S:feittlltV. , 

ssictt«i!t. mm^^a,. 0 \zmmmE.m\i. . mmmir.\ 

VMAX^-en-fngttTt.^-5. «iMIeISS2 0 8-U4; 'f*5Sf5,.J 
i'ayi7ff#CLKI2Srffl:^UTt»S. «!WlsI2S2 0,8-2 .V 

efflMiHiK 2 0 8 -5tt. ^a^r J: ^ ic. ^ sitfc> p . ^ 

.ye7<i^©tfl[ffi«:,9.0' 3S^-a-'5lHl!STfei. «il8J6liff}j' 
2 0 8-ltt.. .^nt ' , ' i .' 

[0 20 6] iffmm^ 212 «. Stt/if^aJ i;'D y 'i^./S , 
^CLKI®^ilJ[»* 4^© 1 ^J-^ LTffi-;; LT<r"^«»., •Jj)^ 
gI!S2 1;4«. Stt;t>9iK^pyi'm^CLKI2®fig«cS(' 
&4Wl^J'Ji3UTtil^L-rV^S. 5J-raiHl!S2 1,2. 2. 

1 4 tt. m io^mmm(om i ^j^ihiss s 2 10 ) .' 



(24) 



ifenffllT*^. • ' " 

[0 2 0 7] imit^^nZ 1 6«. 5)-A^lHlfS2>l 2V'.' i!i 

efflit^iHiss 1 8 2 mi <DnMmmo>imit^ 

His 9 0 (014) tl^-JitMfiKS'ntVv*. VWXi- ! ' 
/5!c0K'2 1 8 tt. •6ifflH:«lHl8S 2 4 '6 *»6'G)^'-< S ^^'^ ' • 

(0 2 0 8] :^^>'^2 2 Ofi. /V\^7.mn?lSl^^i-f - 
XZ\LvVD^y9 (QIK /QIl. QI2. /QI2. QI3) :<!:' m = 
U-rilfPT-&. :^;C7>^2 2 0«» Jt««*^#COMPl 

MP L 1/ ^)\/<r) t^f)^y \^m^^'>\yX^'>^: d/ad ■ 

>n--^2 2 2tt. iiO>^2 2 OA^&<^>:^J'>>hM€ ' 
sit. r -J/ >i5'flt»ClS 8 ai D 0fWffll«BEV3*'ffl 
;»JbTC>5; ^p1iEEV3«'. J^T<^ffira0S«5 19 6,-2) 

0 0/ 2 0 8»r«»snTV»«. ' 

(0 2 0 9] 05 3ti. ISraiHl^l 9 6, '2 0 0. 20 • 

8<7>»p.aBS5^u-rv^*'.' iiw®BSi 9 6r'»2 o o o ; : 

8«. ^lO*JS0<i«mi[Hl»3 9 (0 5) (^^«8Si£-' 

ass 9 a'rof^t)DliV snJiSimiivsicJio^sijA^fiii^isn: : 

SpM0S3 9 e Sr^LTI/^S.' -ent^^tt^'iilir40fS3 9 ' 

tisi-wmTSbs. •• '• -•••■>^'-'"-"' i^-^ • '•<'» 

(0 2 10] 05 4ti, 05 0J:S^Lfc7TH'>*'i'> 
^' 1 9 0<DUm^^\yX^''>i>i-'y7''<^>f3'^>^ 1 9 0^! 
-fe-yMtafiE (/PRES) *3J:t;'J-fe^/ K«fi6'(/RES) " 
3 U d^b P ^/ T'lilBS 1 is 0 'a «:ie[3?l]K' i 

1 9 OWfH»C«, *'j7>yffiOii^)D,' iS'>*f&liJfr - 
-SfliiliaiBK} 1 9 0 b;»t«lK^nTt»S.'Sil^IiI?Sl 9 0 ^ 

ireATivs, •■ V)^hy u ■T'^ a •> yigfe i 9 O a 0 ' 

^ li JamKtt;' * -i; O U •j/lj'm^CCLK^SW ' ' 

^CLK-K*iI5ff$-a:/ift^T'*^. /i:^V 05 OJc^b 
Zi#ffitk«J[sI?S 1 iB 2i<»t, 5j-^bfcWS|i^'ti>v^*t^l)r- 
CLK. #88^7 D y i?(t^REFCLK^£lf > " 

^' P <y ^(g^CCLKJ±^y)lL>tWsiJi' P'y'i^m#CLK-K • 
{c'«;SUT4^3n^.' • •''•i'-:'-- 

[0 2 11] 77'^' >*'>>>1 9 Oiiy'MMm#STT^ 
©Sttftl^lwft 7 U >y -/b b' 'i/ T'ialSS'l-'g b W'-l: h'Sffl ^ 
WPRES43<ttXU -fe •</' hJfS¥/RESICH ^:j^:«Lf \>^)\^^ i 

stf. m^<;D;^'i7 >•^'Mti^^o»^^b^h's5 055 si:^ 'y > 
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7P'yyii!Kl 9 0 att, *C;>^'d'a«y i/^g^CCLKW • ^ 

V^)\/^SMtZ> (0 5 5 (a)) *iriai0SSl 9 O b..!..;;! 
tt. * > h 7 y :/{i^FDP©H V"^;|/* SltT,; 13 \H 

>^{3^FQiose(t^RSi u y □ y yiHi ;.r, 

!ll^9 0 a©i7P>vi7J8mKt{5^t"?) (0 5 5. U,l 
lb) ) . 'Mko^y U 7^7 n -y riUK 19 0a S$s , 
«^RSloa:-fe±;l* 0 x-y xlcl^^lLT;'? "i? >:$'lt^FQ . • \< 
2, /FQ2®U'>;jl/*RG-r* (05 5(c)) . -tUT.i^W 
t«»rbT;^C7>^'{i^FQ3*t±fi!c$ns. .. i ' i f 1 
[0 2 1 2]:*fc. yr-^y-hOy^ 1 9 0«. ;^'7> ,! 
h 7 -y y^t^FUPOH k'^;i'B#CMiJ>;<J >^ t OTfii ; V 
fp-rs. 3:©t#,.4i{|i(HiPlHlKl 9 Obtt.-A'j7>^'iE'J 

^/FQ wKif^mm^ \ii^xj--f3^ y^m^/m(r>K%K^ 
mii^ikmoi y u v -^y p v 1 9 o a i^e^-r . 1 > 

4 (05 5 (d). (e)) . Ufc*^oT. i3'^y9>\ 

(055(0) . ^OtJ'M^FQafi. *'i7>^'fi^ii 
FQ2a)iE-6±A<Dlrl^»BLT^{K-rs (05 5 {g))..'i 0 5: 
(0 2 1 3 J 05 6tt. 05 4Hg^bZi7'J'y y7P'y . ' 
l/lHlK 19 0a 0>tm^^ L/TV»5.' 7 U y 7^7 P y t'j ^ 

iHi?si 9 0 a«. mn\zmf^^nrc2^<Dy.Vyzfy.a:', 

•y^l 9 1 a. 1 9.1 b^liATV*?),' 7U>y7'7P«y u 
:^191a, I91btt. ttl:^S-i:iMl!)Sjl$1t/5:2 0)- 

[0 2 1 4] ifr|g07U •yy7P-y.7'lBl!Sl 9 1 aW^l'l 
A:*?!*.' ^'P-yii'^t^CLKi-^-roSe^t^iSr-tn-^n ,i 
SJtT<'>«.^a<^7.'Jy.'/7Py:^l 9 1 b<7)SA^.!;t 
tt. i;p>yi7{t^CLK£Stm^^. '^gi07U.L 
•yy7P-yyi 9 1 b©lU:^<MO§NANDy- htt. -fe-yv 

hft^/PREt'J-fe-y MI^/RESt^^-n-rnSttTl.^ 
•5. 05 714. 7Uy7'7P-y7^lHl2Sl 9 0 a</)aijf1?S: .' 
S^bTV^*.' ■ ■ ■ ' 1 

[0 2 15] Sr.i i7P>y^m^CLK®53L^±3><OtCRl f 
«8UT/- KNF2roH \y^)V1fly U 'y 7^7 o«y 1 9 r.i 

bJce»*n. y — HNF4*<L U'<;Hr/i^ (0 5: ?! 1 

(a)) . 7U'y7^7P'y:/l 9 1 b«, >'-KNF4<DLU. 

r 5 : (0 5 •7 (b) ) JfcJC. P y i?{i^CLK<7)iV:-^T*< 5 
Of'IMWUT.-y- KNFl*<HU'^;H'ttr), y— h'NF4j 
t^HV^MZtS-^'mSl (c). (d)) . y-HNF2tt.' 
-KNF1©HI/"^JHCJ:13 LL">^;HC/J:* (05 7 i iil 

(e) ).;:- " ■. ■ It;..! 
{0 2 \^\'^\Z. ■^uy^ mmVk(n>±%l:i)^ 0 \Z PJ x 

WDTy-HNFlcDHl"^)l'7i<7'J'y /^7P 7 7'1 9 1,1 
btS^^n.. /- KNF3*<L U'>^JHr/j:S (0 5 7 • ,v 

(f) ) ; 7U"y^70y:/l 9 1 btt. y-h-NF303LU 
^jutcj; om:^Q. ./Q=£-?-n-5-*nH L''<;k L i^^MZv i 
■r-5 (05:7{g)) . i^p-y^^m^CLKroa-^TTi^ 



(25). ; 
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tJiZ^MLX. ^-m2tliH[y^MzUn. /-HNF3..I 
ifiHU^MZU^ (05 7 (h). (i)) .••/-HNFHl. n 
-HNF2<DHU"^JHwJ;«3LI/'^;HC/j:'5 (05 7 , J ii.i.,. 

(j)) . mmzi^x±tiW)mm*)M^n, mm. /q.,: 

[0 2 17] ^ft, yi)y:/yvy:fi 9 ihit, -t.-y, 
nui^^JV. hl^^MZ-r^ (05,7 (W) . 7. U^y 

7P'v::ri 9 1 b«, u-fey h{s^/RESOTLU"^;v.*S • 

-5 (0 5 7 (1) ) . • 0 5 8 tt.. 0 5 0 IC^UfcD/A:3 ■ ; 
— 1 9 4S*L/Tl»S. J I. 'Cv \ ! t; 
[0 2 18] D/A:3>A'-<S'.1 9 4«v..2proD/AZ]>;n|t;j 

-^^ 1 9 5-c*»R!c^5nTv>s. .f^iispmrnvi^^^-rsD/^ , 

ka>/-i-^ 1 9 5«. A:'3i!STQl. /Qlv.;Q2. /Q2. .Q3,,,;, 
T;'jr>>^'m^FQl,./FQl. FQ2, /FQ2.tFQ3*^-n^.ni ] 
SttXV^^. $rfBI1|ffiV2?&±fi)£-r2)D/A3>A--t5'l 9.N i. 

5«. A:^M^Qlv /Ql. Q2, m..ia-Vt).0>^im/Y:,-^ 
Ql. FQK /FQ2. FQ2. /FQ3*^-n-?nSltT<'>*.n.\J i • . 

[0 2 19] 05 9f*v D/A3>M-^i: 1 9,5«>»MS: 
TSLTl-i-S. D/Aa >;\*--^^ l',9 5 «. :V-X*niS«6iS ^ 

izmwi^n. H u-f >*<3£miittiiii 1 ,9 s a n/t 

8^mmS 1 9 5 b nMOSl 9 5 bO^Y- hCl-G4»C. \ 

ai:/jy- H*-tn-?-*n«iH!Ufc4-p©0R/- ki 9 5 c 

nMOS 1 9 5 bcoy- KG5-G8(Cffi:/3/r- K*^*^"?-'. i 
n«i^bZ::4^0ANDy- b 1 9 5 d t. ORy- b^^. . 
UmY- h &mmti» 4-D0tm<f- h l 9 5 e tv,;3i,^ 
OCJORV- h 1 9 5 f tT#!^$nTV^«. V . M 

[0 2 2 0] ^ANDy- h 1 9 5 ett.vOtJ'J'V^'tt^Qu •: 
K /QU Q2, /Q2Oxu-a':«hUTfiS»i-r*..&0R^i;'.-,.jt 

h 1.9 5 f tt. x3- Km.^t- ^<D±iSL<Dy'=ir'^m; 
^tODORIi^^ffi^LT^iS. 06 Ott. D/A3 W1- &i 
5' 1 9 5<Di!i{^*jpLTV^5. D/An^;^-^' 1 9 5. j;.: 
ii. i]'t>>'fmmu Q2. .Q3(Ot8Jni::fl^tn IIM;*:nJ10S(^,; 
y— hGi-Gss^t^T.*.; ftiiS9«ffivn,, A":;.', 

[0 2 2 1 ) 06 1 D/A3>>'1-^' 1 9 5*^Stt'5 ) 
ta^3«IE<t. fflPB-ilHliSoaigl^lBltWMCR. 
*^UT^^«. mUSy D/A3 Wt— ^'Ttt. (MUP^ffiVMA 

X, vMiNn. ^n^nnmnE.m. AmmE.ys^\zttv . 
K«)Sffiifi?ra©s{!4bst^-?-.n'rn-:«. mm) irf* j 

19 6; 2 0 0; -2 0 SCDnMOSS 9 c (0U*V>ffi*il8A. 



[0 2 2 2] *^l(fijg<i-c«. o/A3>;\-,,s „ 

^1.9.51*. *'i7>^{iA< "0" OttllfBimCEVMlN .;j 
«:5S$iiW(rtg«!mj£VSSJl UTViS. 06 2 tt. 05 0 
IC^Ufc^2-feV'i^;J' 1,9 2<Drf«H*^LTt^S, ^2 ' ] 
■fel^^ ^' 1 9 2 ttv NORy- h*J:t^< W-f-^^Wt r 
jM*?^i#SELAS:4l*-r5IB*'&t)-a-leI?S,'l 9 2a ^:.;Na' 

^•5-n-en^fife-rsffl*-&t>iti5i8S 1 92 b. . 1,9,2 cj 

<!:..581R(t^SELB, /SELB©i[6J^*tg^AW'T*CRIi$S , 
»[2lSS,l 9 2 d tTffifiesnT^^S, CRS$^IBC0^ 1 .9; 
2 d J; 0 JMlRff.^SELB. ; /SELBO«imS*S^/JV^T^ 

,05 1 JC*.bfc^li!tig»2 0 4»±. nkif U.y.^,^ 
if^mUXk. CLKIB*t!t-|rlci»*3#A4::<h*«T*sl v.|ji 

[ p. 2 2 3 ] m-^^t)-^^^ 1. 9 2 a tt., 0 5 0 k'>i<L.jj" 
T:^=>Vfs'Oy^ 1 8 8<7);<)'>> "0" , (RQ1=L. 
RQ2=L) . *07 7.<>*C'>^1 9 0 

"4. 5. 6. 7" ©t^lr. ««<i-^SELA«:HU"^i,,,,j 
fC-r-SHIST^S, ffl;«*.-&*D-ltEIgSl 9 2 btt. 77*.'.. 
■:7>\57 1 8 8®*0^'M7i< "0" .(RQ1=L. RQ2= , , ^ 
L) . *07 7<>^*r?>:5' 1 9 6«>;tJOhM*^ . ^. 

"2.. 3, 4. 5",'©t«IC. JglR^^SELB^rHV/^/w";. 

(0 2 24 1 ffl*.^t>-a-08S 192c tt, 5 7 A"^ >^.'. ; 
1 8 8 >^'figA< " 0 (RQ1=L . RQ2=L) . \ 

y7'r>^0>^l 9 0<Dt)O> hmf)^"2. 3. 4,,;',' 
5 <r>t^\Z. jSiR(t^/SELB?£L iy^MzY^m'^X : ' ,j 

I^SRi'.o i7{g^CLK-Kt^|-rs&fflH. 7 r-l' >ti '•J'.' \ 

>i'.i9 oo>iip>himz^!t^Lxo-9 or <d^\b-v, 
i' i;, 8ii 0 fcf^ ^ns. , , . , ■ J 

(0 2 2,5) Ltztf^oX, ffl*^ib.-a-lsl»l 9 2 aOl^,^. 
*^(^S5i''o«vd'{i^CLK-K©fi:ffi{CjfctLT4 5-9 O'.-r^.^ 

Eft 1 .9 2 b . , 1 ,9 2' c <o»m-v\t._ m^mmiLi, /sel .■, 
U-miiLWzMVT 2 2. 5-6 7. 5 ° -rnTv^si:* ^ 

[0 2 2 61 06 3 tt. 0 5 0 ti^ l^fcX^ -y ^^-felS^ 1 
7 4. ^l-tki'5' 1 7 6C08¥«IH£^l^TV^?>. 

1, 7. 4 «, m 1 rollJS/^<l6©7.-f.-y f'iBlSs'S .9 " , '..^ 

(04) ' tmmz^f^t^lS^x^^. >'f y^eiKs i J 

7 4tt. " fiiiJ«i»^al-oS. ,e l-/35A»&««fflmi£VMIN;j^ 
VM, Vl.,V2(Dl^Tn*^*ffi:'3L. {|W5S^b6.>'6*^. 

<y5"lHl?S 1 7 4tt. Ito5. & l-0}t^'ii^" 

n*f*5-r*:^'f *y;;5:f»6 1 ' (m i<r>mt&mB<r>m6't\pi ' 

[0 2 2 7] mi-t^i'^' i 7 6tt. 77;«3't7>^' 1 8', 
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8*»6W*'^>^ffl[RQl. /RQK RQ2,' /RQ2*JJ;'t;Si)?m f 

^mtibx^'^^, mi-tu^s^ 1 7 6\ii^i}^>i^w- 

U /KQl. RQ2. /RQ2;&^^xn- h*m^S:"±'fig-r5r3- ' 
5^1 7 6 a*J^t^S»!c«)ANDy- f^ t^ >H-'S' ^ J 
T S«*^to-B:0?S%#UTt^S. • ' : •' ' - ' i ' 
[0 2 2 81 0 6 4 «; X-f •;/?IsISSl-7 4*5j;t^^i 

»1 7 4*SJ:t;«l-feV^:J' 1 7 6ti. iliglHlJS t:9 8 
ffiWlBlgS ({fiJ^«l96-4) ©{^It^SJg^a; ^fzWiSmffiV • 

MiN. sdiflmjiVMAx^^i^u. s^iB:iiB!i©^'T<Dffliiyiia!J5 ; 
mA.iim-2. 196-1) ©Hiij^ssi' « . ' /3 ^c^^ipmBEVM ' 

AX, ftijl351«ffiVMlNS-«IS-r?>. ' ' ' ' '-^^ ■ 

[0 2 2 9] mt^m^ 1.9 6 -Hi. *':'>i5'ffiRQ2=L!, 
RQ1=L. SiR<I^SELA=H©t#t^'lWlj|itiffiViv V2*' ' 
gtt*. (*i|g|5;^dyi7fi#CLKI«Z)fiCfflSrl*) ^ 

SS^?o•y^'m^CLK-KW^4^8^C^tT4 5-9 0' 1*5.1" ' 
t^iCffiffl'Sn-S. «i(aiHl?Sl 9 6-2fiJ ;^JC?>^fflRQ ' 
2=li, RQl=Hrofc€r»C^-ffii!llf1BBEVr. V2*^H-«i C<d' 
rtg|5i' □ y i7f8^CLKl<oeffl<&rtai?^ D «y i^m ' 
^CLK-K©tS:ffllCj*UT9 0-1 8 O'-'T^'Tii^izmm'' 

$n?>. ' '•' "'''^ • ' • 

[0 2 3 0] ffifaisFSfSl 9 6-3tt.' *'i/>:J'MRQ2=H0 ^ 
K-K«)*l:fflil*fLT 1 8 0-2 7 Q"-r^tt^\Z&m'^'"' 

n^, mmm^ 1 9 6-4tt. '*'i7::J'^kRQ2=H- rqi=h '' 
<Dt'&\z, mmnsyi. V2*^ff5,' z(r>iKm\t\' f^sp 

ffll:*lUT2 7 0-3 6 0' ■fe.f i:^tfi6ffl$ns.''5 

t o '2 3 1 ] ffilBIIslK 1 9 6-5tt';' iri>>^fll[RQ2=lL ; 
RQ1=L . JMIR{i^SEL'A=Lcb t^iZ'/ $)J1«imCEVi; V2^:'" 

S5i^ n y'>;mnClK-i<0^m\Z%iVX 6-4 5 • •WMHT - 

r 5>t- 1 # jcteffl • i e -s ttv"^ 7* 1 • s ■ 1 

8. 77'r^A''^>iS'l 9 0,'^*5*j;'tjC'jMIR^#SE'LA:--^^^^^^ 
LB. /SELBlC^f^SUTW-r^'liraHte 1' 9 6 2 0' 0 ' 

ottass-s^Lxu^.' • • 

[0 i2 3 2] •|*5flS^D-y>m^CLKI<b(^g|5>7b.vi'(i^' 
CLK-KI'*t-r-5fiffltt; 7 7;b>7>'i5' 1 8 8>)Mlil£:i; ' 
T 9 0,* -fo^igSfl^l 'iA. WS?^ D 'i/>7{i^CLKi 
(^fiiffitt. ^'9 0 • iDliSfflf>q^C:*3^^T; V r'^ >;<7^7'>- 

i'9' oi^ffiWjs'^T. ^^11° V'^as^h^i ai^ii^ 

<I^SEIA«. ±6EU'Z£j;'5h'; 4'5-9 0*''OQf5MtH ' 
06 4'iifs^'Lit'i^"^'ii: jiJSia'K'l' 9' 8»rifevjy. -'b'-' \ 

4 5' (OttSM-Ctt. ffiPBllHlBSl 9 6-5*is;jf^U'''4'^5- 
9 0* ©«SBBTtt. *fira@ifS i 9"6-l*^i!if^T«^^ 



\z:- 9 0-1 8 0" OfSBBTtt. «iPp1Iel?Sl 9 6-lf)m iii 
f^l/. 180-270 0«5I1H-C«, Wmii 1 9 6 -2*<i i >'\ 
Klf^U 2 7 0-3 6 0T«. SiPbISSSI 9 6-2*«: I • 
TS.-''. . ■- ■ • ■•' -.i:--! .. ((i) 

[0 2 3 31 .a)ai!l?S2 0 2K*5l»T. 4ilifSJIi!l«}J:l 
2 0 0-ltt. {>U<thO-9 0' (O^mrWli^ir^, -c-A 
m^mnSZa (/SELB) }t. 06 2-CIK?qL-fc=J:-5»C, .)) 
^§15^7 n >y ^fg^CLKIO{4ffl7)t|*igl54' D i^^i^CLK-K .t i 
<D{SLm\zn\yX2 2. 5-6 7. 5* ©056BT-rnTV^5! ! I i 
^-n-^nHU^JK LU"^;K3/<t-5. c: <?)<!: uv. 
€f, 05 l{rS5tfc^/^c[Hl?S2 0 4«. m^i7ayi;{M n 

[0 2 3 4] Lltii^-sX, 0-2 2. 5* OlBOiTtt. ! ffi 
fffl@8Sl 9 6-575<<Seffl3tl, 2 2. 5-6 7. 5° ©«5li') 

x\t. mmm^2oo-[f)mm^ti^ 6 7. 5-9o''a) 
«siiT«. ffii8iisi?s 1 9 6 -ifimm sn^. > ' ■ ^ /> 

[ 0 2 3 51 06 6 tt. iMJRm^SELA, SELBOttSI. 43 J 

i^0R5Htt. 0 5 1 lc^U;t^^lHllS2 0 4*^€>«tH;»7 n 
$n/j:l>Ai. &J«IhFSS2 0 4Hl^ggBi7P->ir{t^CLKIA.iy 
(*fc«CLKIB)- *aj:^l.TV^««!IBIIiI!S*^UTVv » ) 

[0 2 3 6] 06 7«. ■KfflOTSWfBHfll&^-r^a—?^ -, 

-r >giss©ffiTff tons. 

(a) wmmm ■ •.• si^s 

«!)»iSfflStt. ±izms2\z?Fii^ytwmitm^2 o eAnto; 
^. fiJ«3lflSE-Ctt, SKT<0^o\Z, &«iraiHl«H 9 6'. .~ 
2 0 0. 2 0 8©>i3SllfttWl^SRi7n»vd7m^CLKIfl)I3) 
^04^>01 (9 0' ) t^nS. • , : . .! 

[0 2 3 7] Xx';;^S 6 1 fCiJt^T.^lWii^ i 

ifi}gsi(©xx'>:/s 1 tmmz^^nt/fiwmtitii.'.ii 

T.v'yZfS 6 2fc43tiT, 1?]»a{klH3!S2 0 6©^-^ 
ffllt$glH]?S2 1 6H. ^J-/igieI?S2 12,21 4ti^^ir}[£l._- 

^nytp^^i^nyi/m^cm. CLKi205^ffl*Jtfeu. 

[0 2 3 8] Xx5/:?'S 6 3H43V>T. »]|«ft:lHl?S2,0i 

fMffll*>^X2;:''S 6 5lC^fT-r*. ;^-5^-y7^S 6 SfilKj 
■ ?;j)a{bH» 2 0 6 tt. fi:ffiittt0SS 2 l 6 / 
^m)t^^nt)m\ cro^a. {|iiitfli«EEV3«--jgMir, 

tt; ■Xx'-y:/S 6 4lr:^fT-r-5. . 
(02 3 91 Xx'y:/S6 4l3*t^T, 05 2l3^L;e:.'. 
;^ 2 2 0 1 j.' Jt«<3«f::^::^v»T^ •yy^^imm': 
m^ft\tW>^iir^. D/An >y\'-^' 2 2 2 «, *'^>.> 

ij'Mii'jyisrsfttjwmmva^mi'j-rs.. #*firaii»i it9 1 

6 . 2 0 o:.^ 2'0 8«.- flJ«P«JEV3*SttT«SK«if&fi 

*t«<fcu. wc^zmmf^mt^^^it-r^. ^vx, 05 2»c 
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X^y-^se 2tc^ff-r-5. ■tbTv„rt8Pi' o -y^jf^..il 
CLKI. CLK12G)fiS:ffl7iUt«$n5. ..x ...!....-, v.. t -.iiiji.,:,. 
1 0 2 4 0 ] :/S 6 3 C*Sl^T,. WaSi' D. J 

^CLKI. CLKI2©{4ffiA<-fl:Ufc«^, ^«IIBi®J» 1. 9 . ,. 
6, 2 0 0. 2 0 8 ©Sr^JlM^ratt. I^SU^D-yi^m i! 
^CLKI<^^}fl04^<Dl ; (9 0", ):C/<toTl>*.,C:<^l 

0-9.0' ., 9.0-1 8 0* . 1 8 0-2 7,0 ' . i 2 7 0-„ 

0' <D&^mmzmm-r^^t-c. t^spi'.py.^it^cL,, 

[0 2 4 1 ] 06 8,«. ;*3^ilS36S«)&fflWfi©-<»l* i» 

■S. / ,. '. /. . 

[0 24 21 LA> L. ! 4 oroffiffflBK 1 9 6 - ) 
4, ... 1 9 6-l©*iTfi[«&Wfibfc«^.:aT<0^^,) 
^*«f6*T5.: ■rtj.t>*>s HOOillsI^ 1, 9 6-4-CA:/Ji' n , 
yi;\ZSi^ L/T^ffl * 3 .5 0 *', I a 5» ' $ tr^iffi S: 3 ,6. .. 
0' STiie>-a''51g^.»«iWllIK l 9 6-4*^&ffliR3lHl2S. 
1 9 6-HC«D#t)«4 dOiL^f,: BI6 4»r5^L/*:J;3 o 
ir. ^f&m^l 9 6-3. 1.9 6-2lC*3ViT, $frami£VM. { 
m<{m^nX^}^mm^'fair.P tCli; S:*;«i£VMIN.n 
*<fft*a $ n, ft ;»C^EEVM 1 N75^«^«& S nx t ^ -5 IM^iST. > , . ■ ; 
o. at-fi. i|iiIWSffiVMAX*<ttlta*.n5. IlWi^Sv.rt. 
aBd'P-yi'm^CLKnc-:^-y.^'*<5g^fe.-r.-5.. .„.:.;.;,=. i 

[0 2 4 3] ZLOfzlb, @5.1H^nL/S:S5SIhIS§1.9 8' I 
tciifc^t. ftfflS:iaS|•r^^lfiB3^H!^Sl 9 6 *.5 ^t U.; ^r, 
t£^\Z, ffiWlHlKl 9 6-1, 1 9 6-2t»J&:oT»f^o 
■5>«j|HI!agS2 0 0-l*«-r€)il®lHl!S2 0 2*}gl«L/Xj 
^^■5, . ... !. •- •.•'..1-1 •:!;; •'■'■ ; :i ■: \ t 

(b) 7 ■••,•.■!•;■!> • l^-OK .Oil'- 

77»!SSTtt,. SSlHl!S.1.9 ,8rj, .2,0 2 ffimm^tlif. rtv 

[0 2 4 4] *-r. 7.7- -If -^^.S. 6 5.lr*3t^T. 0 5 OIC,, 

TpLfcfiiffljtKiiissi 8 2«. ^mi^ayi^inmma.i 

fH5l 8 4H. <!5:fflJt^[HJ!S 1 8 2f)^<E>mtj^ni,ttl&t^ .] 

^05<fl[ffldt-a b/i i 1 1 «. mm\i^\ iXx •:'.:^s .6,. 

7{Ci^ffT*.':.'i.- ; i; iy!i.4< ^ r.; •.! .1! )i< ,si v"; v u 
[0 2 4 5 ] .7.7"!y:/S 6„7«C*it/iT; yyUW^'lA' 



I % %<r>i)^>9m^^%'t^. ^l-tU^.:$'l.,.,.| 
7 6..^2-fcUi7;J':l 9 2. *Jcfct/;^'f -y9^lHl?Sl 7,4 , 
»i, , A >:J'ffi{ZS-:^^»T>iffilHl?S 1 9 8. 2 0 2 Sr©l' ,. . 

fM"^*. ; ;|-.; ,.!•■ -.• > 1.!' , ' ■ ;-..iri h 

CO 2 4 61 vpfm-VM. 0}ZmLtzy r., , 

-r 1 .9 0 ,;«J > hflfiS •I'SHoMI-ffi^L .ii I 

Tl^'S. ^ 1 OlISSJ^IiOB 3 ,6 Tlftqfl L/i ,i 

iotr. rtSBi'Py^li^CLKKTJjaffltt. ai5.1IeI!Sl'.9,^i, 
6. 200 ©«J 0 ^Xmzi^^tzmitti (065 05T ;,!, 

f'qgCi'P •V;><t^CLK-KtC^bT4 5 " . 1 3 5 * , 2,_. 
2 5° . 3 1 5Vrn'5..c:<OJt4{>. milaISS2 0 0,-, . 
K,:1.9 6-2. 1 9 6-3. ,1 9 S-Atfimmtitl^. ; w] 
[0247] .*3t...«ffl b3a:V»milsI2S ({»J;lli> 06/!>,i 
4«) "Don* t care" ) (D-( ^-•:/)\^(mm\ZL U^)V^. .; 

[0 2481. (c) ^.r'f^aaS : 
7 7^ >SBST«, jiJffilsIgS 1 9 8 2 0 2 *<{stjffl $ , ,, , 
n. F^g|55'Py^,(i^CLKIO{4ffl©t8gSe7&*fTt>n-5.. , 

sr. ;^xy:/S6 8 C43t»T. mi(OSIlfiJ^Sgtl^« , 
mil' rofna:{&-ro2gs$n-5.. , .. : . ,,, . i: 

[0 249] :)kiZ.> T^r-y.-^S 6 9 H*5lr^T. 7 r.-f.i^. , 

P'yi'fi^cLKKTjfaffi*^ i^i 1' •r^^ig$n;5. .x_.5 

T-«y:/S6.8. S6 9T«. 0 5 0 IC5^b/t7 r ^' ^flid .. 
UPfflJ 1 8 4 , «:«iK«{g^COMP{CS-:?(r^T, * > h| 

L. 77-l'>*'^>^' 1 9 b©;^J't7>:5'M«r^H-rs.. j 
D/A3>A*-^' 1 9 4«. *C;>tS'fica-:^i»Tja5SEfl,'i 
?S 1 9 8. . 2 0 2 t«Ha»-rS.: CCrP. 1 -feUi^^^ 1 
7 6 «. , 0 6 4 »r^bfcJ:^ JX, Pk-r*aiPi(aI!S 1 9 

6 ©sflijpjg^ o . . /3 »c. wmnwiu n^^n^txmz 

IHISS 1^9 6.2 ,0,0 <Dm 0 #AP§tC, , 7 7 -f >^ ) , 

1 90 ®;«3 0 >vm^mxm^ e>«/^Ms)t««/J^ffl^^ , 

Jgffitraac. .«raiBl8S©« * > hM<0'.,j 
mi\z^'oXpmi7 P »y i'^S^CLKlll v^-y i'dtm^r*; , 

ct;>Wjt$n«..,;,. . , . , . , )■!«:, 
[ 0 .2,5 0 ]. :k\z. . i^iSBi? p y i'S^CLKI/oficffl^t. , . . 
S5d!' P-.j/^^^CLK-K«>fi[ffl»C«bT0-9 0' T^TCJ 

{aurp't^T«w-rs. 06 5 TSii^ vh^ o jiiisi-ii' 
fgi 9'8ic43v.>i:.. '67'4,5; (ovmv\t. m^u^ \i,^ 

9.6.-5*<»lf^ul 4.5-[9,0'*.©«SfflTtt, m'Sim^\.]'^ 
9 6-lAtil!lf^bTtr»-6. ..ifc. a3i@»2 0 2i;fc<'^ , 
T. .0^9 0* flO?5lffl-Ctt.".,*IIKiaK2 0 0-i7!)<Sif1^C\ 

•tt»5. -ri5ct>-&. immki 9 6-).. i 9 e-stmrna 
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T, ■ El 5 1 {Ztf: Uit^pKigSS 2 0 4 13 L l^^)V(Dm^^ 
^SELB*WSn5<!:#. SiglsIgS 1 9 B^'^'iomtl^n' ■ 
SrtgB^ P i/li^CLKIAA^rtSSi' □ y^m^Cm t L V-i 
Tm:f3$n5. ^/i£!sl»2 0 4CHW"<;K0ailR<I#SE) 

;>3Sns. ^JjflllilHr«fcO. 0-9 0' (DtBHTfiv l*l i 

A. CLKIBA«-&fi)c(Hl!S2 0 4{Ccfc»3^fi!t$nS.^ ' ■ '- 
[0 2 5 1] ffiWiHigSl 9 6-K 1 9 6-5<«:«iBg ' 

@!S2 0 0-lt*<St^fcSJ5CoT»f^SC:i:'C,' 06 ) 
5iZ7iklyrz^1>\Z, m?m^2 0 0-l$:fiefflUTV^-5 4 ^ 
5' T. ^^^)P^lHl!§l 9 6-K l 9 6-5*«^0#;tSn 

l^»-r%c^(2/<cv). cia)^S£^$|(D^9l{|:m@lHl%(r: 

1 8 4:i3j:Uy T-Om^mi 8 6tt, jlffiig!*! 9 8 '- 

<Dm^m<Dmmm^i 9 e-sisit^iosc^ffljiBiieigsi 9 ' 

6 -l-e^ffl^rilBjBbTlr^?) t#tr!rai^t)lJg(Hl?S2 0 
2<Dffin.1Il!S2 0 0-lTfiffl?:ilS!SbZi:."^^::©>S:4i>,' • 

7*iifflig5 1 8 4 :fe r 'T >mm^ 1 8 6 mrm^ 

!S2 0 0-lTaffl=£iWSb?^C*te.;" i^KlHlSSl 9 6-5.::'-. 
MrsllHlfSl 9 6-l?&^0#A-5ri7!»t-t?#Sj'lj-;/5:*^o" 
T. airaiHISSl 9 6-5: ffiWlHlKl 9 6-l<©^b#^*t ' 

^p}±v^^,' • ■ ■ ■ • ' • • ■'" ■ ^ • ' 

CO 2 5 2] mmmi^2 0 2{CjiJgiIgSi;9'8WffiraiHl 'l 

1 9 6 tm-ommm^ 200 * re)jKj5)4L>i:i- - 

ffifBi[sISS2 0'bTI*|gRi7n-i/i^fi^CLKr©{4ffl^ 
mSSLTTl^SPBllr; ^S%iS*i?f-ijTmi|5I!S 1 9 6 S:«)0 <' 
#i^^CtA<-C^4.' -^fiKSSS^ 0 4tt, ' jS%«^£'-' 

t^oTi^aJi' b 'i/i^ft^CLKIA: ClklB(Z>i&^*MffllT?% i 

■ ' \ ; '.; I i ■. •■■iv.«'< l' i 

[0 2 5 3] lajmSSS 2 0 6 ltij;'-5^ffl^iET';> ^ffli ' 
ranOifS 1 9 6. 2 0 0, 2 0'8 cr)ft'i*:lS^ra€:I^Sei' i 
□ •yi^m#ClK-K. CLKI(©^)ffll©4»o ifs:(9 0'-) 
MUfc. JiSiaSSl 9 8<D«ifflI5I?S l 9 6'«-6- 

miz Lft^ z.<D'fti6J mk^^ 198 n; ■ p^ggui' d»/ 

m^CLK-K* l'^)«^)-Ei^±@]i'^%^b;»:W€^S.' 'l^ 
Zii*^oT, jiS@i»i'9 '8roffiPpli!Sl 9'6'^)(g*«)"0'* 
;i <!:T. t^^^'o 7 ;:7(im'Lk-K. >CLKI>)^^B2: ' 

IslSS l 9 e 'T^&'i'-icW^B^issiTt^^^^^ 

(02 ■5-4 1" iomtmfH 2 =6' 6 *»f#'t S'Jl'i'T?. ISlfP' 

^m. mwikmzmux'mieimK 19 6:^2 0 '0 ©s:^^ 



0 6irj^^SUrcjiSIsl2S2 1 0<DA:htm:ht<r>tiLm>.) 

lt«EbT. PB-J^WfcMrBllHlSS 1 9 6.2 0 0 Hm^S^ftl.^ 

^mmnss.n^^tbtL. z.<r>ittf>. Vimitmf&zo&'.'\) 

». iif8l@!& 19 6, 2 0 0 ^^mjm\ZiL^&ts.^n,<0 \ 
{0 2 5 5} f4ffi*IWS-r-5ffiPBl0Ki 1 9 6,2 0 0 1.;; 

<!:. isinmmz^^\x»cxwm^^iititi>mfmm ri 

6, 2aoii{t^)fs$n*MPia/£V3**fg<fc<iRj65c: <' 
ti)^xti. mmitm^2 o 6\zm^brcmmm^2 1 i.i 

0©4OO»iraiil^2 0 8<D!^mmmf&^f^^i^ay^) 

mnzm<Dmmtm-\z l; ^ffi&ssfi-r-sffifHSRi r > 

9 6 01*$:, *IPb1[hIRS2 0 8<D|S!tck0^t^6olCbfc. ' 0 
il©fc«>, 4fflr*1[eI?Sl 9 6{CJ;0, l^ggi? a-y i/jg^CL ^ 
•fe. i*3S8i'D-vi'mmK-K, cLKi©{4ffi*«jjr-a^r ^ 

1 0 2 5 6 J mmms&\zi3i,^x. mr^m^ 1 9 6 . 2 0 i 

ff5Cli*t-c€*. ±iS5b/i«10^JfiJ^lin?..' J 

\t: m5\z7pLtzJ:o\z. m&mmmomfs[m^39^ : 

O >3'«^CNT3-CNT0<Da*.#»t»C^x Cfcfit ./.■> 
JKJi©ttfa1lHl?S 2 9 6 . 2 00, 2 0 StLTfcffiflJT:! 

[0 2 5 7] f^4<Dnmmmtzinf^mmm\vi . 

SS 1 7 2 ii^ZflSjmim^ 2 0 6 (D&SfiPBllslK 19 6,: 0 

2 0 0. 2 0 8\z^n^n^m<D-mm^mmn::t'n 
Els 1 9 6, 2 0 01 2 0 8 S:^;£LTibf^$it-5c: f:.; 

*<T*'5.:-5-bT,! ffiPBimSSl 9 6, 2 0 0., 2 0 81C) 
l^lEbfcmili?,«CE*«i^b, *7tli«iWl5l!Sl.9 6, 2 , 
0 0.; -2 0 8 K»JE£bfcl|Pffl<7)ffiilS«ffi&-en-E-'n{lti^ 

■r*:::<!:T. ffiPs^igss i 9 6 , 2 o o , 2 0 8*.,$^;: 

IZ^^LXmW-^it^Ztfl^X^^^ ... Ui.: 

[0'2 5 8] m4©|IMiJ^SIll*5lt?.|DJ(IKl:[sIH}r 
2 0 6{I«^«ft*nSi'D«yi^^#tt. ^lilc01fS2;O4*^:: 

6ffi:^an5i*iBi5i^p^yi7(S^cLKifcKe)nr. y-mi^.- 

(i^CLKI2€:SS«!l19(iI!S 17 2 a>^.Jji7 u y!7m^^Z 
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[0 2 59] 069 \Z^tmfi\Ml^ 2 2 8 ti. . ^M^U s 
2 2 8 a.!:. ^nmm2 2 8 a74^€>«^i^$nsmrili«:51 
$lfe<y-h"®(7)|int'54t)(DnM0S2 2 8;b; 2 2 8,. , 
c, 2 2 8 d, 2 2 8 ei. &h y>i^7.^<Dy -7.911 > 

8g. 2 2 shiiyioUimihmism 2 S I t:m^rm\ 

JSfe^rnTt^S. nM0S2 2 8 b, 2 2 8 c;l '2 2 8 d,^: 2 j 
2 8 eiag«t$nTt^-S|&^tt,''>'-h<BCDH:^*^U,:; 
Ttf^-S. nMOS 2 2 8 e » 2 2 8 d, . 2 2 8 c . , 2 2 ,8 b , 

StlTt^S. nMOS 2 2 8 f ©y-hCJi.i ^tUffim^VC,.! 

AH*ti&$nT(/^2). ^mmu2 2 8 a\zHtm^ntz^-] 
Hal. /3Ui. ^-n^en^ifttitiiB]?S2 2 s g.- 2 2 s •• 

h t43lt-5«H!imsS{::»^sn;tnM0Sroy- h i 

, . ii.,'::: . I 

CO 2 6 0] Miftiei|@gfi2 2 8 I <Dtii'^\t. ^mmism , 

!8*^e.JJt«)A''y7r 17 0a. 17 O b tCf^SHSnTV^ i 
/t';;772 3 0 a, 2 3 0 b©ai:fj7J^e>«. I^fiiPi^HI 
D-yi7{I^CLKI. /CLKI*tai;^$nXViS. ffiPs10ffi2 M 

2 8Tfi. *'5>3'ffi^CNT3-CNT0©fi*<^ttt3rt;i;Xi . 
y-h'al. 0l(DmJ£i>mtV..^Sfimmm^2.2 8t;. 
g. 2 2 8hCDJi«gffi^Ai^{b-r,-5c:<!:T, A*J»?IK.. 
I. 1N2 (*fctt/INl. /IN2) \Z^m^n^P^^i7Clyi; 
m^<Dmiz&^^^-ti>P^^i^ a y d?(i^CLKI , :. 
/CLKI):A^^<iE3n-5. - ( i ' . •. • ;.!!■;. ! 

[0 2 6 1] 070 Jl^-rffiRSJElK 2 3 2 tt. y~ u 
0 . mtiftm^^ \zmf^^ titz 4 O(7)CM0SX rf y =f-> 

232a. 232b. 232c, 2 3 2 d 2 iffi^SAT.:, 
l»fife$nTir>-5. CM0S;^'('-yf^2 3 2 a. .2 3 2 bi 2 . 
32c V 232d l::K«$nTt^«»^tti V- Hffl© i 

gB^'O«vi7@^A<«ti^$n-5CM0S;^-1'.<;'9^2 3,2 a. 2 

3 2 b. 2 3 2 c. 2 3 2 dtt,.y3C',>5'«^CMT3-CNT 

A:'Ji»^ IN2 ;(*fcJi/IN2) 
g|5i7P'yi7<i^**«i^$n«CM0S;^<'y5"2 3 2 a.; .2,, 

3 2 b. 2 3 2 c, 2 3 2 dli. •1':<A'-:^*^M.X;'3 
-i? >^m^CNT3-CNT0<^>SlKlBaT*!lfPSnTViSi: ffi « 
|ffl@B2 3 2©ttl^i/-KN00T*>&ffl*3ns|*JgR^D. 
•yi^ft^tt. A«y7r 4-2 .(*/l:tt4 4) fcA^SS^tlT,, 
V^S. .'.:■> I'v. )■■.■•..:',•■■.;!• ).->.. 

[0 2 6 2) tfira@882 3.2-Ctt. CM0S;^-r,«y.5=-2,3 2;, 
a. 2-3 2 br.i;2.3 2 c, 2 3 2 d*t,V*.'>>:5'.<t:tCNi 

iT. 2 00|^gl5^^.P'y':7{I#©rBllC{>lCfflS:^.T-5W§Il 

^uv'?\^^z\M (*feJ3ycLKi) Ti^^^sn*. 07 

UC*-r«!PJJIill&2 3.4.«, A;'3M8^INl- (*fc»i/IN ; 
3 6a, 2 3 6 b. 2 3 6 c. 2 3 6d<»;. A:^Ji8^IN 



2 (*fcJi/lN2). *:fM.Ti*l8l5^n'y i^<S^^SttS7:.„,y 
'r-:/^(HlK2 3 Ra. 2 3.8 b. 2 3 8 c . ;2 3 8 d , 
t. 4OC0-f >y5-^'.2 4 0 t. «J5iRI2. R13<!i,S:t!5A . J 

tTtflJiJcSnTV^S. :^'f y^llI5!S2 3 6 a- 2 3 .6 d-.' .. 

©©jiJpiis^fctt, -s-n-^n. -f >A*-^.2 4,0 ^^r.bx, ,a 

3 8:a-2 3 8 dOfilfffJIST-fCtt. -tn^'n. i}!t7.>^o ] 

m^^Q-mm^i&^nx\''^^.J&7.-(y^]3imzt^m^l)ll 

^?&S%l/TV»5. -rait^-fe, ;;^'f.'y5^[Hl8S2 3 6'a-2.\-> 
3 6 d D y Ki" wf-i^'W^j-VfiKtt. MS^*: 2 

(0 I t/i^Tl»5. I^^lwir^^-f •y5^lHl?S2 3 8 a-2, 
3 8 dOi^Dyd^ K-f >A*-^'©:f>fitn;«. m^2/j}y. 

:tt#-rntf. 4-D(DX-f y^laISS2 j,. 
3 6a-2 36d (Sfctt2 3 8 a-2 3 8 d) 

*"5>:S'«^c3-coG>a;«>.f*mcttvi:T^fb-r-5Hr^ffi ^ 

OWl'gaJi^ O «v i'^I^OS^fcJr^o X* •> >4'lt^C3-cJs. 

oroa^-f^tttc/CD/tmsE^^fisn^. -e-ux. «taRi2. ^. 

R13C)r«1®/- HtC. 2-p<OF^g|5i7Dy i7m^<DPp1Jr{i,.,o 
ffi^&^-r^rtSBi^pyi^fi^CLKa (*fcli/CLKa) 
^dtcEti-S. ,-. . i ,v, • ! . 
[ 0 2 6 3 ] y'N* y 7 r 4 2 . 4 4 «. ^mzim^hm ^ 

mi)mmmmiiJ:x^mimm\ziki^^nrzmmiA. a'^ 

ISt., ffilaRl4. RlSWPairom/Eil^gRi' □ y i/mmiKn,j 
(SfcJi/CLKn). <!:ifeSitSJIiftJi«B@882 4 2 a i.,, j,,,, 
MWtQifglMgS 2 4 2 , a tJ^ 6 m ife^ ^-JSJtJ^ L 815 i^lo]'. 
y.i^m^CLKb, (*fett/CLKb) i UXtt3;'3-r*'f >a;-, . j 
^^2 4 2 b tSfSAXV^*.: • • Ti.Vi 

[0264] ±m 1 ©iijsjgagxtt, . 2 jg* •:?.>(..i 

^136*4ty S,X«lfi)cUfc0illCOI,^xai'^;fc. 4:% t 

4ANI§lf8 3 8 . . 4 0 <7)fifcfflWfilE«5«StCl?t45-li:X. ., j 
2ji*':^>^.l 3 6*6 h*fctt8 KXWliSt U .'i 

6 3Xffifk1|5IgS3 9 ?r^Jt)#Afc0illI-3V>XM'^fc.^.'x. 

H54iai(H^A. B, C. D&SttX,7y:^/^C?>t4.. 

88«fllfi)cU. wWx3-Km#XffiP(g|5lMl«:^t)iJxX^ 

*>«tt>. V.,S -. ,■,/-,•. . 1 . ■ . i 

[02 6 51 Ij&lyltm I W^^MJ^ffiXtt. -5 7i|5iHWIil,. 
?S5 U::ia:itfc->7>:;^f^7 5/5^i 2 2xfflira0!S3 9,' 
09]S:5i6i5:ffi9iJPUZiWfc:pv^xs!i^/t. 4:5ew«*-'*\ 

6 3 roffifffl*it«-r5 c tx«iPfi0?S 3 9 o«a 

§:*lSlSrWJPLXt)J:V^. ±^ Lfc^B 1 O^ifeisisx . 



(30) 
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i^. 3•r)fi<^©^^liWIsJ?s*T?s^4^blxT'fcck^'>. * 

^fc. 7 7'f >^?iPf;43('^T, *':7>^MC3-C0' 

«l3 9*«ttfl:UT'bJ;V>. «m;-,..- 
[0 2 6 61 ±^tfcllJKJ^S|-Ctt,':ffi1ifi©ii'Py^'ft > 
#CLK. /CLK;5<^)fi&$n^DDR-SDRAMt)iffl U'fc0iJtCOt-i..l 

• o i7{i#cLK(7)*.' 

3i<«tiK*n-5SDRAMfc)Sffl LT'b.fcU. iJiJfiU/t^ifiJg' '<■■ 
mv\t. *5e?^*, DDR-SDRAM»rigfflU;tfiajtc-3l>Tai ■ 

* U 3 7 * fg/S L i/;^ X ALSI tCjgffl it >■ ' '-^ 
(0 2 6 7] ±jS Lt^:^ 3 oHMJ^SSTfi. ^ 1 6^m&-^ 

a. 15 6b, 15 6 cSfiSAV^— HV$?;^iS'«rR»f3t-'! 
(Dffitcr-SCtTX-f >;/5^l'5 6 a , l^S-e b. '1 5 6!.': 

S 1 1 5 (5 ©J^H" «y ^*!}? 'J U 3 >tf' 

!Stt, ■i'X/M^TO5'-y/£0{4SB.' Sign*; MciOV 
!1« i' P «> REFCLK«) mtif'^S. y^tf^^^Ti CfC.''' 

m^<Di^mi^mm\s^izjtcxi 'S5ifj:#fiai7D.y>RE 
?s«:YtiiiiS5 6 ^'^mtwii^^-^'vmk^h'&i&iiixts- 

\ > .'; ; I.' .'. iV-, ."•..■i'Hii ■ •.. 
[0 2 6 81 ^ft: ^yV±.iz: 'XHh'^'&mmtitd 
tbC^nv H^roW Off. V^^m^LX%:jLiK' Z.(J>^ti: 

[0 2 6 91 ia?Lfcmi'(o^]5fiWti^;;iia9: 



A:'3/X^y 7 7 8 8 5 _[5ijs t i^t^ffl UT^/i. J L J 
t-C, i7 a -> ^g^CLK©^ < C t-ii^ i 

[ 0 2 7 0 1 JtM Xylfm 3 ©||JgJgj|iT«v IB 1 5)-^lHl 
fS 1 5 6 HX-f y^^lSea, 156b. 156 c.?&li(3 ■.: 
^1tm\z-::>\,^X^^it, Lii-^Ltt-h^i^, r 

[0 2 7 u }:.m\^k.mA(D^mmmx\t. yr-c>^^s 

19 0^^3 \i'y hXmfi!lil^1imiZ-Z>i,^xm^tc., M 

:^^mitm^^nmmmzm^titi^h(Dx\itif^\\mi{ 

A«. ffliraisIJSl 9 6, 2 0 0a)fi:fflraS<O««Efc^t>.<: 
^X. ^y 7^>t}'y>^ I 9 0€:4t:>y hSfc:H8f>y] 

mit^m^ 1 8 2 tt,. f*3SB^ D y i^iEndKiK.-0^mi7.,-- 

^DICLK, #aS5^ P «y i7(i^REFCLK&J:b»LTt>J;V^. i, 

' i ••■ 'I «» J 

[0 2 7 21 J:<?!)I», IB3<^)|IJfi}gSltlBI«fr. ^>^N.\ 

d fVT.-^ •> 5^Sr^ 0 IsATfccfcV^.' ^S.'f >y 5=•(75^^0 0...f 

[0 2 7 31 ±mLft^mmiiiix\t>Mm^^? ' 

9ri96,200.208 iZ^UME.m'&^l^Lit'.::, 

mwnzm'&iti?>h(Dx\tfi\>\ mxii. ^aiimHEVDD. j 

«,''. y-fXC)IK»«rSlttC ffiWIelfS S 9 . 1. 

9 6. 2 0 0, 2 0 8<Dis,mx)Limff>m^c)nmi^t^Ai 
mzr^ z?tx. 5 6 »c / -f xcos^v t^i^iz <<fj. k 

rsctT?,' $-6»cy'fx<oig»*awc<</j:%.-i . 

[ 0 27 4 1 -tJVyV 7 i/a^©^:- Kftt. DLL | 
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cLKi t o y m^ciKt<D{mt)m^sk±:rtirc t n . ■ > 

±»fTt>J:v^. , ,• . , •'. 

(0 2 7 5] KK±<o^mmm\zti\,)xsim\^tz^mf:m] 

( 1 ) 1 ge«©®SllKC*V4X.v«ftE(tffll«iS i: 

C 0 2 7 6 ] ( 2 > ±BB ( 1 ) S5«<DiB®|sl^»r*it\, , 

[0 2 7 7] ( 3 ) 8]|*« 1 ffi«®JlfiEliF!S.«:liAfcc:,,- 
[0 2 7 8] Z.(0!¥^mi^mmm^X\i.- '>yh Ui>.7.^: 

( 5 >• ^im 3^^<D^mwmm^\zii\^-^x.i ■. sut&m-. 

i^mm^.^ • . .!;. ■ : ..' \> ■ 

(0 2 7 9] z(D^mi^Mmmnx'\t. m'm^^it. m: 

n<om^O'^m\ijyy^^<omBtJim^X^mzn% 

(0 2 8 0] (6 ).i|lfl«JH 2 82iKO¥JS«:m«(@SSlC*3 
t/^T. WK&ffifB]lslJ8»rtt,:$fiaLfc^i!SmiE;)<«^5! 



IMI**ft«-C#«...... ., ...... ./-".MUih 

[0 2 8 1] ( 7 ) M*IB 2 IS«6roiliJS<*mia0!S»Ci5 >. 

\zmmvxMiihm^i:^mtT^mtihm^?t±s&^mA.^.^ 

zoytztf), ,imit^<omtthvniz,<^mmm^^Ki^ 
izmm^it?>zti)^xt.\mzm^<oikm^ib&^it^,!y 

[0 2 8 21 ( 8 ) ±8H ( 7 ) mio^mi^mmmwz ^ 

[0,2 8 3] z.a>^mi¥iikmisi^x\t, mPhmn^ik^ ,. 

14. i u V i;mn<oiL%r^i r)\zmpsn^xm!i^tsn ,■5 
«r«tt<b-rs. cKDfc*. iSspi^ py i'<t^»H i^/<jC. I'. 

?&l9!>±T*^:iAtTir.,ilS|51»*^3ttT»if^S-ti-4 j 
JlidiTir?.. .; . .-:l-\;M 

(9) g|*«2K«<7)ifi«#:«ffl[eI?SlCiJt»T. iWSii^.s 
JjSi' P i^m^iJ J;lXffilSe®5S^ P.y i7{t^©f^«i»«: .., 

P «y i^H^ii J:t;t!rKSffi;7 P -y i7fl^75<«^*&sn^ 
(0 2 8 4 1 C:(Oilii»«:m«lHlSSTtt, j 

[0 2 8 5]. (1,0) ±E (9) E«<0¥««:miara8ft,.^ 
iciiir^T. fiDfB<4ffli:t^©W5&i»#lr: J9ESaPi7 p.y 

li>t, Sfjie^^^fi^Sgti. , WlfiMiSm^«)ft«:{b*SttT , 

sbfp«B8i&u. ff\%oyi7uvi;mk.\z, ^n^mm^ : 

nfc WIHSiJS i?, P <t 4i5 tX^lS2>gii P ^i^iH^ 
(0.2.8 6] -6tffllt«©BB^; 

P-yi^©#fl!>ai^S:WM-r-5. ZOfttf), gipi'P y^j! 



(32) 
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• ■ - ••*• V- ' ■ ^ ' " " J 

[0 2 8 7] ( 1 1 ) ±8B ( 1 0 )' KIS<OJl£iS«:m«lsl ' ' 

^mm^zt>' i;T^5^^fii-eifc set t -r ^ -h^ ^ 
CO 2 8 8']' (1 2) iiE ii 'o) ^m(omi^s^w 

[0 2 8 91 (1 3) ±fB (1 1) um<D^^mi^mm^ ■ 
[0 2 9 0] ( 1 4 ) ±13 ( i 0 )^ rimoi'^m^Wfm'^ 

[0 2 '9 1] (1 5) if^^'4i2fe<O^'ijffl:^0«8»C.' 
««|5I«i.' '• •■ - '-^ ^ .v^ini.. 

[ 0 2 9' 2 ] • c:<Di|s^*tc^«[iHi!S''Tii: siisiHissi^iaffl' 



(OfflFBlIslj?§05S:*:aiSli#ia«.- m^i; d y i^fS^JOMai.) j 
^^«) 1 $fc«S«<girSn«. U3t:*<^T, lOTSmSKD -! 

rail«t£@!SiBi%«<):r)c@i3gjsgi%a>«lifi,i@igic^i?r -c 

[0 2 9 3] (.i&)^^m5%tm(r>'^m^iMmmz) 

-SiBSSJSlHlKOfliF^lHlJSSiWiS-rs. . dWfcJ?). M^P. 

[0 2 9 4] (1 7).±ta {I i^m.<r)^mvf-m}mx 

t-rs^MMMMUBtt. iM ..V 

[0 2 9 5] c:<Di|iiS*^««(@KTtt. ;±il}ffsI!S«)ttiil! 

©ffliraiaI?l«)ig;*:jiBII^H!! *S*i^ D -^{/fSno)^ HfO) 1 1 
1^ (9 0* ) lrsS3ST5. iSJfflHlSSH.'. 5,:- 

«SJB«. 4 5 0 * \zt£.^. dWfci^. ^lSSIilSStfJffitra) 
lHl»©5-feM*»«>2 0tt, l§IU«l:ffllS«.(0iJ^t«O-9. 
0 * ) T^tfflT^^. C:<©*S*> 3 5 0^i6^<^l.) 

3 7 0* (= 1 0*) ^<D^nf!k^(Dmz. -tt&nmmi^ 
ipi?STiH»UTi>«iaiic.. fl&ss©«iraisi»TiW!sron«fiSi 

Tlr-S. , ■ I " : ■. : ■ 

[0 2 9 6] (18) ^^im^tsMo^'^^mummz] 
f^*«isi?s-en, i'jiiffiiHiJSJi. ±®jffiiHigso 1 

[0 2 9 7 ] ;.' (19) .!»diS4 l2iS«>i^iSft^»ffi@?Sf3x 

0-90") Tfllffl^fn*. ciroie*. fia|A«. 3 5 0 . 
• 7&^6 3 7.0'ri (=10" ) '^w0^a^BSBllSw[S^c, —as 

10-2 -9 8] (2-O) WjR«5K*6co¥ia?«:i6ia088»c, 



(33) 
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»t-rS¥iJI«:^«igjE8. • :..v.r) , ,i : i'-i ,., ( ':\ ]) 

[0 2 9 9] zL(D^miif^Mmm^x\t,[.mmm}&m^pyi'i 

iig5SlH]SS©ffiKIsI?§© -5 %i^5Sroffi&«.. Wi CiiLnfUi v 

±se (1 9) m^mmtzmmmi^<o^K>m^i><p]mizrr 
(2 1) ii««5ffi«®.j^s?ff^ttiHi?S(c*3v.T, mz,) 
mmfmm(D%jmzni:>n^^t^^mtT^T^^y, 

^SllHlK. .0 ;. ii-,^-: 

[0 3 0.0] ;ia)^^<4:mift[li^'e»vim^Bgfsct:%!j 

^iffiiBSfi. mis^^\zx^Wiizmmmmm^o>^Ji k,) 

(2 2) ±ia (2 1) m^<D^m»mm^^\z^y}x\:,^ 
mmmmm^it, iiLmt^<^m!i^h^z, m^&mittiik ' 
f&mit^t^mzit^cxmfR^mmm^^ft^tmi&mmm ' 
iHi!S<Ditg2i5irBi(Hi?&0(/^rn*^€rttisei!i:>BisiS[H^^^ 

mr^^^<Dm:kmnmmxT\zU':>rtvk. mkitmik , 
Ei^(ojt««§*iri£c cxmm&^mi&^^\zisiiiiiitmm j 

[0 3 0 1] z(o^m^mmM^-vit. fkmisimt. ■is". 



ij 



(0.3 0 3) . (2 4) ±12 (2 2) nmoiw^mi^mtm,^.^. 
Tff .5 j: ti^issLtt?* ^mi^mmm^> z.(o^mt^m,l i.'^ 

[ 0 3 0 4 ] „ ( 2 5 ) , gf^a 4 !2® « ft^^aiHlK.fw - . . 

eaj;'? $ n-si' D >;/ i'ii^w&ffiTjt^ift-r * c t ^k" ' 
, ^rt, mmmmzi&'ms.^m^-r^ c tr. „ ^ 

C0..3 0 5]. (2 6) SS««4IB«i<D43itea0ifS»wj!|; 

*j tiTv . mmmmif a y ^ m^i3<t txfi<jgaigi£ p i^'", ."jl 
«it«iii^Vc'n. ;H<if82^^^i^s*> bTffla»«^^>/i$;. -J 



if 



P>viJ7<i^CD<4*a«:{iSg«S-r5. rtSBi?P'yi'#^©<ft'.. 
ffi»S!!iE&taW!fii:t»IBISt,lw5J-tt;rfT.7 ^ ^I^M "^^=^0 
P ^ ill^ i S^^ P i rofiffl S: iJ>/i (/^ffiifa ^, 

C 0 3 0 2 ] ( 2 3 ) ±ie ( 2 2 )' 

KIwiiUT. W85fW{«l0!Stt. *(lESI|li!^P,yd^<i^i:j 

tt. «iit«iHi!s,ttv S2(it>p-vi'mf ti*9sc^.p'-v^ii,^','' 
tmma'^jm.Ck '£'i^\z^-^i'^Xy%iik>puv i^<t^',, 

mw,t£.m&x^w,\zvioz.t.ifixns^ ig88««*'hs<, 



[0 3 0 6] (2 7) '±aE (2 6) E«Oi|iiS«:«ISl!!l 

$hfcWtHS«|se' p y i^m^is j;t;:(i}|23iS>'p -vt^fS' ' ' 
[0 3 0 7] c:oJii«i^mtt@?STtt;>fflJtiit'<brasft-?' 

•5. 

[0308] (28)±?S(26) SS®© H^W^i^lfeffifel J' 
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tt-fb* g ft T ^. ^i-M ^ nit sqi i'' o if mmij^ txs ' 
[d 3 0 91 ' (2 9) ±ta" (-^ V'fe«©iNlW*:i»fil('@''*'«' 

c 0 3 1 0 ] ( 3 0) ±ta (2 '6 )' 'iim.o4mwfim^ '• 

ll»0iST«v 'rrJ^OJ^'ny i7l!coSj£&lT-5 t'ai-^X ' 
i^33c) U T h 3. -XS'igttifr C i' T/' Wx^oyiiu ' 

[ 0' 3 1 1 ] (3 1 ') ±85 ( 2 Qpi5M.64m4m^^ ' 
<o D i'/^ iStSccrEc i;t> Sffii-rBfje© d y » • 

• ' t,..- / ..-.j .ill .vs.i.ii.H . .• (u.: 
©^:£S:fT0^:i:*^T€-5. , ,. 

, • . i Ill : ' W i< ■. • 

C0,3 12] . . . _ . , , 

f»$ft$n5'if^^i*^^iiii4ic:BviT€«iiicfi:ffi 
(0 3 131 vkimz(jy^'^^fkWm%-T:\t^jm^n . 



[031^1 (ommmmziii^^ifa y i^wpa^^fes^-^t.jA 

(041 0 3 (Dmmif a y ir ^^^=&7r:-t::fo V mx 

(05104 <Dmim%^^-twmrQtb^. -^^ ■•■ ^^-v 

(06) 04cr)X-fy^l35**-riHl!S0-C*S. ' 1 :> 
(071 04©:>'7 h^v;:;^^'«:S^riHlK0T?^-5V 

(081 mm^<oxiim^t.m-nw&t.^ni-t9<h'^^^^ 

(091 02<D&m«^Si5«:^-r::^Pyi'0t?*«. : ^'1 
(0101 09<^^l^)-^|gK-6J;tX|g2^^rai9l!SS:*^'> 
■r:/a'i;ir0T*-5. ' ' - • ' 

(01 11 01 OO^?^|g«r*-riHl8S0^*-5. •■•'"'^ 

(0121 011 <r>^m^<r>mi^ttiti.^w^n<r-S'<^>--^ 

(0 1' 3 ) 01 10^)-jiSCOS*W/J:Sftf^«:^-riS"f 5 ' 
>i^HT**. • '■• '■■ ' ■ ■ ' • •'•-'•i ''■•''« 

(01 41 09O{affllt'«lHlfS*7i5riaI8S0-C««. ' •■^■'^ 
(0 1 5 1 0 3 <D v 7/7 T-f >$diJPS15*^'1-|iIK0T:''"J 

(0161 0 1 5 «)ffi*i^t>ti-|EiSS©iaf1^€:^-r*ilfJPtt 

... w 



mmotsiMumii' 



( (•. ) I K u y. 0 ] 



(0 1 1 1 /j:vVui!S*]B 3'ttBio56iW©^ilSi' 



[0171 B3©77iW1JP[HlSS&^T::^ayi'0T*' : 

(0181 01 7©77a>hP-;P«:^-risl!80-C* ^ 

•• ■ - ■ ' 

[0 1 9 1 0 1' 8 (Dm.^'^t>^m^<DSiji¥^^-9-mmni'- 

SI0T*5. ■ ; 
(02 0) 01 7K)v7=l> ho— ;K0»!)f^a)«t3?$:>jV ' 
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